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When you give or get any 
one of these Holiday presents, 
every day’s a Holiday, because 
you're giving or getting long- 
lasting software that’e a lot more 
welcome to the Woman in your 
Life than vacuum cleaners, egg- 
beaters and ugly earrings. And the 
Man in your Life would rather have 
Turbo Prolog,” Reflex, Reflex Work- 
shop,” Turbo Pascal,* Turbo Lightning* 
or SideKick® than socks, ties and 
wrong-size shirts. 


Artificial Intelligence is no substitute for the human 
brain (well, most human brains; you make your own list), 
but it is a fascinating new field, and we're leading it with 
our 5th-Generation Turbo Prolog. In fact, people are telling 
us that Turbo Prolog is “The most exciting product they've 
seen this year.” So see it for yourself. Give it. Get it. You 
deserve it. 


Turbo Pascal — PC World’s 1986 World 


Class PC Award for programming 


There's so much in there—Turbo Pascal, Turbo Tutor” 
Turbo Database,” Turbo Graphix,° Turbo GameWorks,° Turbo 
Editor*—you can probably give someone else one or two of 
them. (Just keep the ones you don’t have already and make 
the rest thoughtful, really inexpensive presenta for 
someone’e Turbo Pascal library.) 
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SIDEKICK 


you can give yourself or anyone else 


Adam B. Green, InfoWorld’e highly re- 
spected columnist, saye “Everyone agrees 
, Reflex is the best-looking database they've 
ever seen.” Peter Norton of PC WEEK says, 

“The next generation of software has 
officially arrived.” And now, with our 

brand-new Reflex Workshop, which 

includes 22 instant ways to run your 
business well, you can give someone 
both programs and just about 
guarantee them a Happy well-run 


E | New Year! 


Turbo Lightning wins the 
1986 World Class PC Award 
for “Most Promising Newcomer”! 





While you use SideKick, Reflex, Lotus 1-2-3° and most 
popular programs, Turbo Lightning proofreads as you write! 
If you misspell a word, Turbo Lightning will beep at you 
instantly, and suggest a correction for the word you just 
misspelled. Preas one key, and the misspelled word is 
immediately replaced by the correct word. And if you're ever 
stuck for 4 word, Turbo Lightning’e thesaurus is there with 
instant alternatives. Perfect gift for everyone who reads and 
writes! 


Attention SideKick users! 
Your SideKick now has a sidekick! 


It’s the electronic organizer for this electronic age— 
& professional binder, 4 software program and 4 report 
generator—a modern business tool that prints your ever 
changing appointments in daily/weekly/monthly/yearly 
form. Your appointments, phone list, address list, meeting 
schedule, travel itinerary—even your mailing lisi—can be 
kept up-to-the-minute correct and with youl (SideKick 
Owners: All your files translate instantly to Traveling 
SideKick.) Traveling SideKick is electronic, so it’s good for 
this year, next year and all the next years after that —it’s 
not a dusty old diary that dies Dec. 31! 





Scratch this card now and you could instantly | 
win & free round-trip airline tickets to Australia 
for the America’s Cup Race! 


_@ First Prize ($10,000 value!) includes 

$10,000 accommodations for two in Perth, Australia, 
during the final America’s Cup races, which 
start January 31, 1987. See America win it 
back after our only loss in 134 years! There’s 
more than one instant winner in Borland’s mae 

Instant Winner Game, because you could win one of HOI new $6, 895 4-WD 












Suzuki Samurai convertibles, or a $4,995 AST TurboLaser™ 
printer, or a $4,499 ee Toshiba T3100,” or a 
$2,399 Toshiba T1100™ Plus, or a $595 


AST SixPakPremium”, or a $69.95 Traveling SideKick,’ or 
any one of hundreds of other Borland products—and at 
| .o,. the very least a Borland Rebate Coupon, 
good for $10 off any single product or $15 off 54.499 
any bundled product offer! 
$69.95 See Official Rules on the back of this card for details. 


Don’t delay! There will be & second-chance drawing for the trtp if not clatmed by 12/30/86. There's alo 8 second-chance drawing for the two Suzukis tf not claimed 
by 2/26/87. All rebate coupons are good for products purchased 0/5/86-3/31/87. Product prices above are suggested list, prices. 
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Rub the silver box to reveal whether 


you win a prize or get a rebate coupon, £“y>, 

Then fill in the second-chance a é > 

blank to the night ed S$ we ep S t ak es 
; Entry! 


We're running two Second- 
Chance Sweepstakes drawings 
to award the trip and cars. 
They will be won by some- 
one—it could be you! Fill in the 
entry coupon and mail it now. 
Winners will be notified im- 
mediately, because the final 
America’s Cup races start in 
Australia on January 31, 1987, 
and you'll have to pack 
in a hurry. 
(You will need @ valtd passport and the ability 
C Australian versions of the 
English language.) 
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Now AST translates the power and speed of AT-class 
computers into increased productivity...delivering on 
the promise of advanced technology with expanded 
memory and multifunction features. 

More Features. Advantage Premium offers up to 
2 MB of expanded memory, two serial ports, a parallel 
port, a game port, AST’s SuperPak™ utilities, and 
DESQview™ windowing/multitasking software. 

Expanded Memory. With our enhanced Lotus’/ 
Intel*/Microsoft® compatible expanded memory, you'll 
be able to run larger, 
expanded memory 
spreadsheet, data- 
base and integrated 
applications. And 
with this much memory you 
can even create huge RAM disks and print buffers. 

In XENIX* and Unix* environments Advantage 
Premium’s memory can be used as extended memory. 

You'll Work Faster. Advantage Premium's flexible 
DESQview operating environment lets you organize 
up to nine of your current and new expanded applica- 
tions in memory for faster, easier access. 

With your applications in Advantage Premium’s 
memory, you'll toggle from application to application, 
transfer data between programs, and execute multi- 
ple tasks at the same time. And you'll avoid time- 
consuming workflow interruptions like diskette 
changes and closing down one application to open 
another, 

AST Is The Standard. Buying from AST, the largest 
producer of PC enhancements, you're assured com- 
patibility. Whether you have an IBM* Compaq’ or 
other compatible system, you'll find AST provides the 
same high-quality service and support that have made 
us number one. 

Take Delivery On The Promise. Visit an AST 
Authorized Dealer today and ask for Advantage 
Premium. For more information call our Product 
Information Center (714) 863-1480. Or send the cou- 
pon to AST Research, Inc., 2121 Alton Avenue, Irvine, 
CA 92714-4992. 


RESEARCH INC. 


Yes, I want to learn more about Premium AT Power. 
Please send me your special Advantage Premium infor- 
mation package today! 

Name. 

Title 

Company. 

Address. 
City State Zip 
Phone (aes 
Number of PC ATs. 


Send to: AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992 
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WHAT’S INSIDE 


At a recent seminar on local 
area networks, associate editor 
Cheryl J. Goldberg, who man- 
aged the cover story for this is- 
sue, queried consultants and 
microcomputer support people 
on why they wanted to leam 
er about LANs. Many cited the 

traditional reasons for network- 
ing: equipment and data shar- 
ing. But others said PC users at their companies keep hearing the 
buzzword connectivity at trade shows and seeing it in magazines, 
and they want it simply because it’s the hot new technology. 

After 3 years of false starts, the Year of the LAN has arrived; 
only now micro-to-mainframe links come under the catchphrase 
**connectivity.”” According to Future Computing, nearly a million 
network interface cards were sold in 1986, more than twice as 
many as in 1985. Driving the hardware sales spurt are the Sy- 
tek/IBM NETBIOS and DOS 3.1 file- and record-locking stan- 
dards, which have allowed software developers to design LAN ap- 
plications, and new gateways that hook LANs to mainframes. 

Unfortunately, networking is a complex subject to understand, 
and LANs can be surly products to use. This issue inaugurates PC 
Magazine's intensified coverage of connectivity with a primer on 
LANs and reviews of a half-dozen of them. **Connectivity: LANs 
and Beyond"’ (page 118) introduces you to the components of a 
LAN. ‘The Software Key to LANs” (page 13!) explains what 
networking software does and how it provides the features a user 
sees. Fora broader view of connectivity, you'll find a discussion of 
networking options, ranging from disk swapping to simple circuit- 
switching systems to LANs and minis and mainframes in **An 
Overview of Networking Options’* (page 141). 

Power users ready to make a LAN decision can consider the re- 
views and benchmark tests of Novell's NetWare and six LANs 
running under NetWare in **Making Connections: LANs Under 
NetWare”’ (page 149). *‘A Networking Tool Kit’ on page 191 
lists batch files to make a network administrator's job easier. 

Since so much can go wrong when evaluating a LAN, PC Labs 
chose to take the time to do the testing right. Rather than cramming 
reviews of every LAN into one issue, we will review them in a se- 
ries that will continue for most of 1987. The series will also cover 
other options, such as micro-to-mainframe links and gateway con- 
nections. To ensure continuity, we're using the same test-bed of 
equipment for each review and have brought in our connectivity 
guru, contributing editor Frank J. Derfler, Jr., (pictured above) 
and his team of assistants to perform all the testing. Derfler lec- 
tures, writes, and consults extensively on issues of connectivity for 
both the government and the private sector. Pu 
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INTRODUCING THE AxSTAR If 


We're having a party! It’s a going 
away party. And, it’s for IBM. But, 
shhhhh! Dont tell them. We want it 
to be a surprise! 


Why a party? Well, it's because 
we've been told that more than a few 
of IBM's customers have been “going 
away” ever since we introduced our 
AxStar™ PC/AT compatible micro- 
computer. Now that we've announced 
our new AxStar II, we figure a lot 
more of their customers will be going 
away. That's because the AxStar I] 
is the only “network ready” PCIAT 
compatible that can operate at 6, 8, 
10 and 12 MHz. And because it's 
available in a super selection of 
models starting at only $995! 


The AxStar II is not just another 
clone, it’s better...much better! Not 
only is it faster and more powerful 


than IBM's model, it's also incredibly less 
expensive, Better yet, the AxStar Il 
is built and backed by Wells American - 
a company that's been making micro- 
computers longer than IBM. (We bet 
that surprises even you!) Plus, the 
AxsStar His serviced nationwide by RCA 
Corporation - one of the world’s largest 
and most respected consumer electron- 
ics firms. And if that's not enough, 
every unit includes free schematics 
and a money back guarantee! 


If you'd like to be a part of our 
IBM going away party, clip and 
return the coupon or call us at the 
Number below. But don't tell IBM! If 
they find out how many of their cus- 
tomers are going away, they might 
just go away themselves! Of course, 
that would be okay with us. We 
never really invited them anyway! 


pores ccsecscececcs 


i] 
A PCIAT FOR ONLY $995? 5 
WHAT A REASON TO CELEBRATE! : 
Special Introductory Offer: Order now a 


& 
* 


803/796-7800+ TWX 510-601-2645 
Sunset Boulevard « West Columbia, SC 29169 


bewseeeeeeaseasaacs d 


Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169*803/796-7800eTWX 510-601-2645 
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The Launch Of Our 
- New Flagship: 


semm,,, Customizable, Expandable, and Responsive CROSSTALK* Mk.4. 
It takes a powerful, flexible PC communications program to cut 
lime through the sea of incompatible systems you face today. 
ui, CROSSTALK® Mk. 4 has what it takes. More protocols ~ 
i} X.PC, Xmodem, Kermit, and our own CROSSTALK. More 
terminal emulations, including complete IBM 3101, DEC 
" VT-100, and TeleVideo 900 series. Concurrent com- 
‘ munications capability ~ up to 15 sessions. Error 
,” checking at high speeds. Beginners can use the 
iS» , Simple menus, a clear help system, and prepared 
Ni script files that help extract data from many 
a popular information utilities. Experts can use 
the powerful command programming 
language to create extensive, customized 
_ “scripts.’’ A unique modular architec- 
ture means we can quickly add new 
capabilities by phone. So 
CROSSTALK Mk. 4 may be the 
launch of more than just today’s 
standard in PC com- 
munications. It’s probably 
tomorrow's as well. 


(MICROSTUF)’ 


1000 Holcomb Woods Parkway 
Roswell, Georgia 30076 
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Announcing 
AST Premium /286. 





Discover AST Premium /286. The First 
AST Quality Uncompromising AT” 


More than two million people 

have made us the first choice in 

PC Enhancement. For over five years, 
AST has been enhancing PC power 
and performance. Making multifunc- 
tion board history with SixPakPlus? 
Leading with PC to IBM* minicomputer 
and mainframe connections. Apply- 
ing our expertise to PC graphics, local 
area networking and advanced mem- 
ory expansion. And peripherals such 
as laser printers, scanners and disk 
subsystems. 

Introducing the ultimate 
enhancement: AST Premium/286, 
The first AT-compatible personal 
computer with AST performance and 
reliability. Built on proven technology. 
More flexible and upgradeable. Skill- 
fully combining increased processing 
speed and unparalleled compatibility— 
beyond other computers, even those 
with faster clock rates. 


AST FASTslots™ Processing 
speedways. Forming the foundation 
of the AST Premium/286's increased 
speed are our exclusive FASTslots. This 
advanced architecture improves over- 
all performance so there's enough built- 
in power to satisfy even the most 
demanding user. 

The AST Premium/286 operates 
50% faster than an 8MHz PC AT® as 
measured by the Norton Utilities™ Ver- 
sion 3.0 SysInfo. And maintains full 
compatibility with standard PC and AT- 
based enhancement cards. It also pro- 
vides for a powerful, easily upgradeable 
and expandable future, accommodat- 
ing the next generation of accelerator 


and high-performance enhancement 
cards. 

A heritage of software compati- 
bility. Software compatibility has always 
been one of our strong points. Shipped 
with the industry-standard MS-DOS® 
3.1, AST Premium/286 is compatible 
with widely accepted operating sys- 
tems such as IBM PC-DOS™ Concurrent 
DOS™ and XENIX° It’s also designed 
to get the most out of multitasking soft- 
ware packages like Microsoft® Win- 
dows, DESQview™ and TopView™ 

Applications-oriented. Keyboard- 
selectable operation at 10, 8 or 6 MHz 
means virtually all popular off-the-shelf 
IBM PC and PC AT application soft- 
ware is immediately compatible. All 
your favorites, including Microsoft 





Personal Computer With Legendary 
Compatibility and Lightning Speed. 


Word, Lotus® I-2-3* Framework™ 
Symphony? dBASE* III and AutoCAD™ 

Attain your fullest software 
potential. AST’s advanced architecture 
also provides faster and more flex- 
ible memory addressing. While built-in 
Enhanced expanded memory capa- 
bilities—AST FASTRAM” expandable 
to 2MB ina single slot—let you break 
the 640K DOS barrier. Create bigger 
spreadsheets and sort larger data- 
bases. And enjoy the uninterrupted 
workflow benefits of multitasking 
using current DOS versions, with full 
support for protected mode soft- 
ware built-in. 

Fast access disk storage. Comple- 
menting AST Premium/286's speedy 





















operation is a full line of disk systems. 
There’s a 20MB, 40MB and a 70MB 
hard disk. Both the 40MB and the 70MB 
offer more storage and faster access 
times—below 30msec—than the PC 
AT’s fixed disk. And our external disk/ 
tape systems, featuring advanced SCSI 
architecture, allow easy expandability 
for up to Gigabytes of storage. 

More standards are standard. We 
build-in our AST FASTRAM memory 
card. And most models include our own 
multimode enhanced graphics adap- 
ter, supporting IBM EGA, CGA and 
Monochrome, and Hercules Graphics 
Card™ display modes. 

Compatible with AST and 
18M Products. AST Premium/286 is 
designed to remain your productiv- 


Seven industry-standard | 
avin PC- 
com & 6 PCAT- Based on industry-standard native 
compatible slots, inclnding 80286 technology, complemented by 
sais Zh oe ms a | AST advanced architecture 
ation with a high-speed 
direct interface to the LOMHiz 
80286 processor Advanced 
architecture accommo- Sistas y 
dates the next generation ae 
of accelentor cad Kigh- 80287 devices to 
performance enhancement execute math: and 
cards. It's also an open archi- floating potnt-smlensive 
tecture cer easy develop- 


















ity partner for years to come. Choose 
it with confidence for single and mul- 
titasking applications, individual and 
shared environments alike. Use it as 
an engine with other AST products to 
form powerful application worksta- 
tions for desktop publishing, CAD/CAE 
and more. Or to increase connectivity 
use it as a network file server, to com- 
municate with IBM mainframes and 
minicomputers, or to manage multi- 
user environments. 

And all this increased power, 
speed, compatibility, quality and reli- 
ability is extremely cost competitive. 


AST RESEARCH INC. 












eo Nble expansion a 
with a plus. a third bus connector | Compare the increased speed of the AST 
pe pa CPU access Premium!286 against the top compet 
en? like th he asT FASTRAM Enhanced - pee pital an aad 
memory card Expandable to 2M8 in Indicators let you check your clock- ~ “The Perfect 10~ meine Merion 
single slot, FASTRAM supports a variety speed user-selectable at 10, 8 or Mit oe | 
of addressing capabilities Enhanced 6MHz. Reset bution allows easy cold- Pe carl MEE ee erieiek 
EMS, EMS, extended (protected mode) booting, Security lack prevents una- le an eM ee - 
and conventional memory addressing. thorized keyboard access. esis care and software 
| 
peer low-profile 100 ia | 
Separate numeric ] ports 
dedicated cursor control and extra Hes FA teamed PC PC Aas 
function keys. international versions start with a lot, like one included 
FASTRAM Enkanced memory card 
Jy and multimode Enhanced Graphics 
| Adapter but you've also got a lot 
) of options We offer the widest ningy 
AST Preminm i286 is shipped with MS- | of compatible enhancement prod- 
DOS and GW BASICS and it's fully ucts and penpherals to suit your 
compatible with a wide variety of oper- needs—a true one-stop solution “Suggened retail 
an ip ing environment allowing you to expand and upgrade Model 80 inchides sysem uni, 
reba Paci and application your system with the assnnance of S12 Kb PASTRAM, 101-kry keyboard, 
Suture service and support 1.2 MB Doppy and hard dish adapeer 
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AST Premium /286. 
Complete Personal Computing 


Solution #1: 


PASM a calitivee welyicead 





Premium desktop publishing. The 
AST Premium Publisher is the first inte- 
grated desktop publishing hardware 
environment that's compatible with the 
IBM-oriented business world. It com- 
bines a fully-loaded AST Premium/286 
with advanced systems components 
like the AST TurboLaser™ printer and the 
AST TurboScan™ image scanner for a 
powerful document handling system. 

Compatible with industry- 
standard sophisticated page layout 
software, the Premium Publisher 
gives you the tools you need to prepare 
professional-looking presentations, 
newsletters, reports, business forms, 
complicated manuals and more, at 
your desk, in a moment's notice. And 
it's as easy to use as dedicated sys- 
tems costing many times more. 

With the AST TurboScan, color 
or black and white photographs, 
line art, handwriting, text and any- 
thing else that can be rendered on 
paper can be scanned in a matter of 
seconds for storage and editing on 
the AST Premium/286. 

And when it’s time to produce the 
master copy, AST TurboLaser produces 
a new standard in printing quality. Its 
high-speed, 300 DPI laser printing 
capabilities handle all your text and 
graphics output with ease. 





AST markets worldwide—in Europe call: 44 1 $68 4350; in the Far East call: 852 0499 9113; ln Canada call: (416) 826-7516. 


Systems. 
‘Technology Norton Utilities trademark of Peter Norwon Computing, Inc. UNIX ademark of AT&T Bell 
Digital Research. Copyright © 1986 AST Research, Inc. All rights reserved. 





Powerful,Compatible, 
Solutions For Your Applications. 


A powerful engine for application 
workstations. Now you can have 

all the luxury of a dedicated worksta- 
tion, without the limitations. AST 
Premium/286's high compatibility level 
and AST’s complete line of advanced, 
reliable products make it easy, conve- 
nient and cost-effective. 

Solutions that are ready to go. 
We've pre-configured a number of 
workstation solutions tailored for max- 
imum performance in your applica- 





businesses and work groups, this con- 
figuration lets you save money by 
connecting other less powerful or simple 
terminals to theAST Premium/286. 
Compatible with XENIX and other 
UNIX™ multiuser operating systems, 
you can also effectively share printers 
like the AST TurboLaser. And any of 
AST’s disk/tape systems. 

Premium powered multitasking 
applications. Our built-in Enhanced 
expanded memory capabilities, break- 


tion. Combining our proven products, ing the 640Kb barrier, with 
from local area networking and the added functions of 
data communications to extra a multitasking/windowing 
memory and I/O to laser print- a software program, such 
ers and disk systems, our as Microsoft Windows, 
solutions are all designed DESQview or TopView, 
to increase your business increase your productivity 
productivity even more. 

Premium connections Organize several 
to mainframes and minicom- application programs, like 
puters. The resources of your nn, tw. Lotus 1-2-3, Microsoft 
IBM Mainframe or System a COMMUNAL Word and dBASE III, in AST 
34/36/38 are at your fingertips, AUER PRON TS Bremium/286 memory for 


With our complete, pre-configured 
connectivity solutions you can com- 
bine the personal computing power 
of your AST Premium/286 with the 
power of your host computer. Our emu- 
lation and communications products 
make it possible for one, a cluster of 
five or a whole local area network 
to talk to your host via one host con- 
nection. As the leading emulation 
and communications solutions com- 
pany, AST products always provide 
true emulation—familiar and fully IBM 
compatible. 

Premium multiuser solutions. 
AST Premium/286's speed, flexibility 
and choice of peripherals make it a 
powerful host in a fast multiuser sys- 
tem. Ideal for small to medium-size 





faster, easier access. Then 
view them simultaneously via window 
displays. Or toggle from application to 
application, transfer data between 
programs and execute multiple tasks 
at the same time. No more time con- 
suming workflow interruptions like 
diskette changes and closing down 
one application to open another. 

AST quality across the board, 
around the world. When you buy AST 
products you're also purchasing a 
worldwide reputation for service, sup- 
port and product dependability. 

Product reliability that begins 
with a financial strength of nearly $180 
million in sales and more than 800 
employees throughout the world. And 
operations encompassing a quarter 
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of a million square feet of state-of-the- 
art manufacturing and corporate 
facilities. From Irvine, California to 
England, Hong Kong, Germany, France 
and Canada, this dedication results 

ina full line of highly reliable products 
garnering some of the lowest return 
rates in the industry. 

At your service. AST Premium/ 
286 is backed by a one year limited 
warranty, and our worldwide network 
of certified dealers and service centers. 
Our technical support team is also 
available by telephone. And our product 
installation and operation manuals, 
recognized as some of the best in the 
industry, make using AST products 
as simple as possible. 

AST Premium /286-The system 
and the solutions. For more infor- 
mation call our Product Information 
Center at (714) 863-0181 or send the 
coupon to: AST Research, Inc., 2121 
Alton Avenue, Irvine, CA 92714-4992. 


| Yes, I want to know more about AST 
Premium/286 Solutions. Send me more 
information today. 


| | 
| swe | 
TA en 

| Company: —__ | 

Cc Sta”, 

| Zip. Telephone: { ) | 
| | 
| | 
| | 





My applications: 

Desktop Publishing Multiuser 

—— Mainframe/Minicomputer Connection 

Multitasking Genera! Business 

Send to: 

AST Research, Inc., 212) Alton Avenue, 

Irvine, CA 92714-4992 Attn: M.C, | 
OLPCMHODUBOIPM: 
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The last thi 


you want from. 
your modem. 
Is excitement. 


~ 














\ Ven-Tel modems let you use your phone to exchange 
information with PCs anywhere in the world. We 
think that’s pretty exciting. 
Getting line hits, dropped connections and 
) incompleted calls from your modem can be 
thrilling in its own way, too. But that’s not the 
kind of excitement you need in business. And 
we go to great lengths to make sure you 
don't get it. 
At Ven-Tel we've been mak- 
ing more reliable modems 
since 1974, 
Ven-Tel modems put less 
stress on your PC because 
they have fewer components— 
70 vs. the 300 or so in other 
modems. And while other manufac- 
turers may settle for random testing, 
every Ven-Tel modem must pass a72 
hour “burn-in” period—plus exten- 
sive testing on real phone lines. 
As good as Ven-Tel modems 
are, we still back every one 
with a free five-year warranty. 
No other major manufacturer 
even comes close. 
So if you want a modem that won't add the 
wrong kind of excitement to your workday, you want Ven-Tel. 


Ven-Tel 


Modems 


Our free 24-page booklet, “How To Select The Correct Modem,’ contains specific information 


about our full line of modems. To request your copy, call 800-538-5121. In California, call 
408-727-5721. 
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VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 


PUT IT ON THE MAP 
In her review of PC mapping packages 
(‘Putting Your Business on the Map,”’ 
PC Magazine, Volume 5 Number 16), 
Carol Olsen Day 
States that Map- 
Master has files to 
map Louisiana by 
county. Louisiana, 
however, has no 
counties. As the re- 
sult of a somewhat 
bizarre historical 
legacy, Louisiana’s 
equivalent geopolitical units are called par- 
ishes. This easily made error, however, 
did not detract from Day’s excellent and 
much-needed review in the least. 

John E. Johnston II] 

Baton Rouge, Louisiana 








MODIFYING PROGRAMS 

T wish to express my appreciation for the 
excellent contributions your staff program- 
mers and contributors are making in the 
Programming/Utilities, Power User, User- 
to-User, and PC Tutor sections of your 
magazine. ] always tum to these sections 
first. 

My greatest admiration goes to Charles 
Petzold, whose imaginative and original 
programs are-particularly useful. The 
BROWSE, DDIR, DOS-EDIT, KEY- 
FAKE, SWEEP, and VTREE programs 
are all gems. I do, however, wish to point 
out a minor bug in BROWSE.COM (Pro- 
gramming/Utilities, PC Magazine, Vol- 
ume 5 Number 6). Apparently, depending 
on the length of the file, the last PgDn that 
BROWSE.COM will accept may bring up 
a blank screen. This is not a serious matter 
when one realizes that the PgUp or Home 
key will bring the screen back to life again. 





Nevertheless, it is a flaw in an otherwise 
perfect and extremely useful program. Can 
Mr. Petzold publish a patch? 
N. W. Tschoegl 
Pasadena, Califomia 


The SETUP.COM utility featured in your 
Programming/Utilities column (PC Maga- 
zine, Volume 5 Number 12) is a magnifi- 
cent and useful program—that one pro- 
gram alone is worth the price of an annual 
subscription to PC Magazine. Printer 
codes have always left me confused, and 
even when | do muddle through them, I 
quickly forget them if I don’t use them for 
several days. Now, with SETUP.COM, I 
can forget about keeping all that informa- 
tion memorized. 

However, I would like to modify SET- 
UP, adding codes such as italics to the 
menu and removing some of the options 
already included with the utility. ] must ad- 
mit that, unfortunately, the explanation on 
how to modify it was a bit over my head. Is 
there any way I could get some simpler or 
more detailed instructions on how to modi- 
fy SETUP? 

Mike Caddell 
Richardson, Texas 


Every time we publish a programming col- 
umn, our readers deluge us with sugges- 
tions for expanding or modifying the fea- 
tures. Unfortunately, space limitations 
make it necessary for us to keep programs 
short, without fancy opening screens or 
long-winded error messages. While we 
can't meet each individual's specifica- 
tions, we do include the assembly lan- 
guage source code with every utility to 
make it possible for programmers to cus- 
tomize the code. We also provide .COM 
files and text to explain how the programs 








are constructed and liow they operate. The 
utilities may not do everything our readers 
would like, but they are awfully powerful 
for such compact programs.—Ed. 


ACCELERATOR BOARDS ARE A HIT 

1 would like to thank Charles Petzold and 
Stephen Davis for their excellent articles 
on accelerator [-=--—— 


boards (‘‘ Accelera- ie. mentite + | | 
ACCELERATOR | | 


tor Boards: Power 
Boards 


for a Price’’ and 
POWER FOR A PRICE 





“The No-Slot Alter- 
native to Accelera- 
tion (And Why It 
Makes Sense),”” PC 
Magazine, Volume 
5 Number 15). EZ 
Many users for whom it is not cost- jecffee: 
tive to upgrade to a faster machine but who 
can afford to invest in an accelerator board 
would benefit from the articles. They 
clearly explain the differences in the vari- 
ous popular designs, as well as clearly 
compare (in words and graphs) the avail- 
able products. 

I would like to mention, however, a no- 
slot board that I think may be the best buy 
on the market—the PC-Sprint from 
EXEC-PC. The PC-Sprint plugs into the 
clock socket, runs at a maximum rate of 
7.38 MHz, and provides a hard reset 
switch that can be externally mounted. All 
my software seems to run with it perfectly 
at the highest speed. 

Rick Sidelnik 
Austin, Texas 


Thank you for your compliments. We are 
considering reviewing PC-Sprint in a fu- 
ture issue.—Ed. 


You are to be commended for clarifying 
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Boost 
cursor 


speed. 


MN 
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cursor 
run-on. 


i With ail the recent hoopla over performance, 
it’s ironic that two of the PC's ergonomic 
deficiencies have been overlooked — its slow 


Finally, the solution — 
| Crone Chita [ide Relation Sirians 


i Creer Control is a new productivity tool for 
users. It boosts cursor speed, 
| | opel by 3-SX. It eliminates annoying 
cursor run-on. And it 
i cursor navigation to any application. 
If you use 1-2-3, Syphon , ABASE, Reflex, 
a or Paradox, you Cruse Control's Anti- 
Skid Braking. Mer’s what the leader of one 
Lotus users group said about Cruise Control: 


"Once | used it, | wanted it! Excellent idea. 


Very practical. One of the best programs 
ever sent to us for review!" 


If you use Word Perfect, MS-Word, Q&A, 
Fan bale MultiMate, WordStar 2000, 
Br PC-Write, or SideKick, you 
| need crue Control's Screen Runner, the 
high-performance, adjustable-speed cursor. 
[Cruise Control's namesake feature takes the 
crndgery oct ol patient i h data base 
il records, long (ral sag and 
It lets you repeal any key, 
IB hands-free — at the speed of your choice. 
il And there's more. A Chronometer “types” 
the time or date into your application at the 
current cursor position. The merboord 


coatrolled Screen Dimmer 
» The imable Auto Dime immer 
the je of your display screen. 


Cc tible with thousands of today's 


al popu programs, including Lightning 
uperKey 3 and Ready?. Uses Fe Rotter 3K RAM. 


il For DOS 2.0 or later. Not copy-protected. 
P| No risk, 60-day money-back guarantee. 


i Cruise | 
. Control 


rom now until 12/31/86: 


j Only $29.95. 


Bf Call now to order by credit 
g card (VISA/MC/AX): 


4 201-366-4445 


Or, mail $29.95 plus $3.50 
§ shipping and handling to: 


Revolution 
f " Software, lime. 


71S Route 10 East + Randolph, NJ 07869 
CIRCLE S3S ON READER SERVICE CARD 
SBE BE Eee EE ee 





































Get a Grip 
Language. 


The award winning 
Visible Computer: 
8088. ae: 


ae 


| es 
es 


ie uy 


The Visible ee is a book and 
software combination for mastering 
the elusive skills of assembly lan- 
guage. PC Tech Journal took one look 
and made it their September 85 
“Program of the Month.” 

It's an animated simulation of the 
PC's microprocessor that lets you see 
with your own eyes how assembly 
language works. You'll be using it as 
a debugging tool for years to come. 

It's a tutorial. A lot of people think 
the 350 page manual is the best book 
on assembly language ever written. 

It's 45 demonstration programs you'll 
execute with the simulator, from simple 
register loads to advanced programs 
that manipulate interrupts and perform 
file I/O. And what you'll learn applies to 


all 86 family proces- $79 9 5 
e 


sors, including the 
80186 and 80286. _ not copy protected 


The Visible Computer for IBM PC/XT/AT and true 
compatibles. If your dealer doesn't have it, order direct: 
Software Masters, 2714 Finfeather, Bryan, TX, 77801. 
(409} 822-9490. Please include $3.00 shipping. 
Bank cards 


Neo 


ae 


— | 
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TVC takes you inside the 
processor as it executes programs. 





on Assembly| 





Software Masters” 





a LETTERS 


the confusing subject of turbo boards for 
the IBM PC in ‘‘The No-Slot Alternative 
to Acceleration (And Why It Makes 
Sense).”’ As an XT user at home, I have al- 
ways been frustrated by my computer’s le- 
thargic performance, but whether to up- | 
grade to an AT or invest in one of these 
turbo devices had been a subject of great 
debate with my colleagues. After reading 
your article we installed MicroSpeed’s 
Fast88 and have found working with the 
XT a bit more pleasant. 

Richard Watanabe 

Los Angeles, Califomia 


ALL CARD ALL WRONG 
In the article ‘More Options for Enlarging 
the Dimensions of Memory’’ (PC Maga- 
zine, Volume 5 Number 11), Charles Pet- 
zold makes some serious errors, mostly by 
omission, and is grossly unfair and damag- 












ing in his assessment of our product, the 
All Card. What I find totally baffling about 
the article is how anyone who understands, 
and expounds so meticulously on, the in- 
ner workings of extended memory with 
memory management units (MMUs) can 
be so casual about the shortcomings of ex- 
panded memory with bank-switching and 
about the phenomenal benefits of a well- 
designed MMU with today’s versions of 
DOS. The result is that Mr. Petzold is mis- 
leading on some of the most important is- 
sues facing the buyer who hopes to go be- 
yond 640K with a new memory expansion 
board. 

The most important omission from the 
article is an acknowledgment that the All 
Card with its MMU provides extended 
memory that works with current versions 
of DOS. As a result, All Card users have 

| the unique ability to upgrade its hardware 
features simply by getting a new version of 
| software. Early users of the All Card can 
upgrade with software at no cost and run 
all the specs, including the Lotus/Intel/Mi- 
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Give Your Business 
A Merry Christmas 
and Have a 
Happy New Year! 


198 will be a very good 
year when you 
streamline your business with 
Dac-Easy Accounting. Now is 
the perfect time to give your 
business the gift it deserves 
and start the New Year right. 
Don't put off any longer the 


value even Scrooge would love. 


We've combined seven full- 
featured accounting modules in 


Dac-Easy Accounting received 


upgrading 
single module system. Either 
way compare, and you will join 
over 150,000 people who are 
already having a happy 


PERFORMANCE 
Accurate information when you 
need it is what performance is 
all about. Fast, flexible reports 


age 


Give your business 
something it really 
needs this Christmas. 
Once you have 
automated your 
complete patie o 
and rocess wii 
the Beceae Bonus 


Pack, you will always have the 





information you need at 


your fingertips. Just think, instant access to General 
Ledger, Accounts Payable, Accounts Receivable, 
Inventory, Purchasing, Billing, Forecasting, and 
Payroll. ‘This is one gift that will keep on giving year 


after year. 


Dac-Easy Bonus Pack includes five great software 

es for a low $149.95. That means a savings of 
over $130. You receive Dac-Easy Accounting, Dac-Easy 
Payroll, Dac-Easy Accounting Tutor, and Dac-Easy 
Payroll Tutor. Also included is Pop-Up DeskSet Plus, a 
$129.95 retail value, selected Editor’s Choice in a 
recent PC Magazine review on desktop programs. Don't 


delay. Order our Bonus Pack today and get the 
ee system everyone is talking about! 


give you what you need to know 
to manage cash-flow, tum 
inventory and increase profits. 
Dac-Easy Accounting’ seven 
modules work together 

fectly. Enter data once and 
its posted to the other modules 
automatically. Most modules 
can also be used stand-alone. 


better year. It offers the rare 
ability to handle either service 
or product-oriented companies 
without sacrificing features. 
Dac-Easy Payroll for 1987 is 
here just in time to help you get 
a handle on the new tax laws. 
Dac-Easy Payroll is the fastest 


processes 
your payroll, but helps you with 


personnel 2 
Dac-Easy Payroll automatically 
calculates payroll taxes for all 
50 states, prints checks, W-2's, 
and allows you to review your 
departmental payroll taxes 
hundreds of different ways. 
Priced at only $49.95, it is 


MS-DOS is s trademark of MicroSoft 
Corp. IBM and PC-DOS 2.0 are 

registered trademarks of International 
Business Machines Corp. 
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_# 


1985 
PRODUCT 
OF THE 
YEAR 


[g 


je. n 


Mail to: 

© dac software, inc. 
4801 Spring Valley Rd. 

Bldg. 110-B 

Dalias, TX 75244 

Yes, please rush me 
the following Dac 
products: 

Product Qty: Price Total 
Dac-Easy Bonus Pack — 14995 __ 
Dac-Easy a  — 
Dec-Easy Pyyroll = 49.95 __ 
Dac Accounting Tutor — 19.95 __ 
Dec Payroll Tutor = 19.95 __ 
Add Shipping Charge 7.50 


‘ 
f 
t 
‘ 
t 
‘ 
‘ 
f 
t 
t 
‘ 
‘ 
‘ 
‘ 
t 
‘ 
‘ 
t 
i) 
‘ 
' 
‘ 
‘ 

Texas Residents 7 . 
Add Sales Tax (618%) —s 
After 12/31/86 Add Sales Tax (7V4) 
TOTAL —_ f 

OCheck [Money Order ‘ 
GAMEXOVISAC)/ MASTERCARD § 
Account #__ t 
' 

f 

f 

t 

‘ 

‘ 

' 

' 

' 

1 

' 

| 

1 

' 

t 

' 

f 

‘ 

' 

t 

‘ 

t 

' 

' 

t 

‘ 

‘ 
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Expires 


St. —_______ Zip 


Computer Brand 
Type of Business 
No. of Employees 
30 Day Money-Back Guarantee 
Dac Software offers an uncondi- 
tional guarantee on all Dac-Easy 
Ponce (less shipping charges). 


is a B10 resi fee if 
Hotbot te ken itnta 


‘©1966 Hayes Microcomputer Products. Inc. 


Acomplete list 
of dling hate about 


2400 bps modems. 





itself in just 4 hours of annual 
use over long distance. 

4. The technology of the 
Smartmodem 2400 allows you 


Now that you’ve memorized 
that, here’s a partial list of why a 
Hayes* Smartmodem 2400™ is 
best for you. 

1. The Hayes Smartmodem 
2400 allows you to communi- 
cate with the vast installed- 
base of 300,1200 and 2400 
bps‘‘Hayes-compatible” 
modems. The Hayes 
Standard “AT” Command Set 
allows you to use Smartcom II* 
and other software that com- 
eT ar oueherneltionctia/ 

. Through synchronous, 
asynchronous technologies, the 
Smartmodem 2400 permits your 
PC to access mainframes, minis, 
and on-line services previously 
inaccessible through asyn- 
chronous-only modems. 

3. The Hayes Smartmodem 
2400 is efficient. ..it pays for 


confidence across the city or 


Say yes to the future with Hayes. 
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to transfer volumes of files with 








across the ocean using Bell and 
CCITT standards. 

5. The new Smartmodem 
2400B™—a plug-in board for the 
IBM PC and compatibles—allows 
synchronous and asynchronous 
communication through 
the same Com port. 

6. You will also get 
the Hayes stan 





2-year limited warranty and the 


opportunity to extend the war- 
ranty to 4 years. 

Best of all...you get Hayes. 
And that’s all you ever really 
have to know! 

For more information or tech- 
nical specs, contact your author- 
ized Hayes dealer Or Hayes 
directly at (404) 441-1617. 

Hayes Microcomputer 
Products, Inc., PO. Box 105203, 
Atlanta, Georgia 30348. 





VIEWPOINTS 


m LETTERS 


crosoft expanded memory specification, | 


that break 640K. 

Mr. Petzold also makes the incorrect 
assumption that video must be modified in 
order to derive any benefits from extended 
memory. The All Card can run programs 
conforming to EMS and other specs, as 
well as resident programs in the same ex- 
tended memory, without any video modi- 
fications. While some earlier bugs in our 
software made it more difficult to deal with 
the more advanced usage of our product by 
modifying video, our current version has 
eliminated the known bugs and is simpler 
to use, The problems that Mr. Petzold 
cited were primarily due to earlier bugs 
rather than to the complexity of using mod- 
ified video. 

Mr. Petzold’s completely negative atti- 
tude toward the All Card is best exempli- 
fied by his statement: ‘‘The board’s pack- 
aging heralds it as ‘a lifetime investment’ 
with ‘expanded growth potential.’ This for 
a board that is not compatible with EGA?”’ 
Correcting Mr. Petzold, the All Card is ac- 
tually fully compatible with EGA when 
munning either with or without larger DOS 
and EGA. 

Finally, there are several other errors 


| made in the charts accompanying the arti- 


cle. For example, the Benchmark Tests 
chart incorrectly states that the All Card 
does not include a RAMdisk with EMS. 
Also, the Summary of Features table 
should state that the maximum memory 
on-board is 6 megabytes, the maximum 
memory with two boards is 9 megabytes, 
and extended memory is provided with the 
All Card. 

In closing, I would like to say Mr. Pet- 
zold is certainly free to pick Intel Corp.’s 
Above Board/PS as his choice, but we ask 
that we be treated fairly and readers be giv- 
en the facts on all the important and costly 
issues so that they can arrive at their own 
intelligent conclusions. 

Mers Kutt 
President 

All Computers Inc. 
Toronto, Ontario 
Canada 


Charles Petzold replies: 
Thank you for your comments. The factual 
information in my review of the All Card 


| was correct for the product All Computers 





sent us for evaluation. | stand by my as- 
sessment of the board and my conclusions. 


RESPECT FOR SUPERCALC 

Your article ‘‘SuperCatc4 Stalks 1-2-3°° 
(First Looks, page 33, PC Magazine, Vol- 
ume 5 Number 15) was short but 
commendable—finally, SuperCalc gets 
some respect. 

However, your Spreadsheet Clinic is 
misnamed, in my opinion. A true, unbi- 
ased spreadsheet clinic should include not 
only tips for /-2-3, but tips for other popu- 
lar spreadsheet programs as well. May | 
encourage you to either expand your col- 
umn to include other programs or begin a 
new column for SuperCalc users? 

Ronald D. Jackson 
Foster City, Califomia 


The Spreadsheet Clinic column is com- 
posed entirely of reader submissions, the 
overwhelming majority of which are Sym- 
phony and 1-2-3 hints. We print the best 
tips and advanced techniques that we re- 
ceive, and we would love to hear from Su- 
perCalc users or power users of any other 
popular spreadsheets. ‘‘Contribute to the 
Clinic’’ pertains to every spreadsheet 
user.—Ed. 


CORRECTIONS 

MicroSpeed, makers of the Fast88 acceler- 
ator board (‘‘The No-Slot Altemative to 
Acceleration (And Why It Makes 
Sense),”’ PC Magazine, Volume 5 Num- 
ber 15), has changed its address. The new 
location is 5307 Randall P1., Fremont, CA 
94538. 


HOW TO WRITE TO PC MAGAZINE 
Do you have a comment, compliment, or 
criticism about something you've read in 
PC Magazine? A question you'd like to 
open up to other readers? Then send your 
opinion on paper or disk to Letters to PC 
Magazine, One Park Avenue, New York, 
NY 10016, or send your opinion through 
MCI Mail to PCMAGAZINE at address 
157-9301. We're sorry we're not able to 
answer letters personally. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 


name, address, and phone number for ver- | 


ification. PCy 





MicroCom Systems 


OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 





- $50 ven $00 v= I 


SMALL QUANTITIES FOR TEN OR MORE 
61 OFF 5 DARIDS OF BORE WITH THES COUPON 


CAD 1 — Altamira, a four color object 
i ) onented drawing program Color gt req'd 
(7 COMM 3 — Compression/decompression 
and archrval utilities for talecommunications 
| (2) DATABASE 1,2 — (2 disks} PC-File Ill, 
| Version 4, a user friendly database system 
(J DATABASE 3 — The pBASE relational 
database manager with query language 
gC EDUCATION 1 — Interactwe DOS tutorial for 
New PC users Makes learning OOS painless 
9D GAMmEs 1 — Chess, 3-D Packman, Kong, 
1 Spacewar, JaniJoe, and more Color gr req'd. 
GAMES 2 — Qubert, Pango, Centipede, 
o Monopoly, Zoarra, and ba Color gr req'd 
(D GAMES 3 — Blackjack (you set rules), Arm 
| Chair QB, and Empire (war game} 
go GAMES 4 — Castle, Star Trek, and the 
orginal Collossal Caves ADVENTURE. 
BD GAMES 5 — The HACK adventure game 
r from the universities Like Rogue 
( GAMES 6 — Pinball, Othello, Dragons, 
Sopwith (fly one), and mora Color gr req'd 
GAMES 7 — Round42 (16 color graphics), 
yo and pal Color gr req'd 
[Co LANGUAGE 2 — The renowned SMALL-C 
compiler and a C interpreter! 
BD LANGUAGE 5 — Turbo Pascal interactive 
I debugger, pop-up hetp, formatters, etc 
LANGUAGE 7 — Pascal interpreter/compiler 
Great for learning Pascal! 
Music 1 — Many clever tunes, and an 
i excellent color graphics music editor 
i (D ORGANIZER 1 — DeskMate, a Sidekick 
clone, and the Judy calendar program 
(0 ORGANIZER 3 — The PC-Outline windowing 
| outline edktar/thought organzer 
PICTURES 2 — High res digitized ICS 
Oo pictures Color graphics opis es 
r] CO PINUP 2 — Provocative high res digitzed 
graphics pinups Color graphics required 
9D PRINTER 1 — Font and sideways utilites, 3 
spoolers, banner makers, and more 
BK umumes 1 — A collection of invaluable 
| genera! purpose OOS utiles A must! 
UTILITIES 2 — More invaluable DOS utilities, 
| Too many to list here! 
go UTILITIES 3 — A comprehenswe set of 
debugging and diagnostic utilities 
91D WORD 1 — PC white 26, a powerful and 
complete word processing system 
WORD 3 — The PC writing analysis 
i o program and FOG omen idex finder 
r — NEW RELEASES — 
( BUSINESS 1 — EZ-Forms business form 
generation, completion, and printing program. 
( CAD 2 — An advanced 2D/3D drafting 
| program 640k required Color or req'd 
J) comm 1,2 —_(2 disks) Version 2 2 of the 
ever-popular QMODEM communications prog 
| [] COMM 4,5,6,7 — (4 disks} Latest RBS 
I Bulletn Board 141 
[z] COMM 8,9 — (2 disks) PROCOMM 24, en 
exc. modem program with terminal ernu 
[B) INFO 1,2 — (2 disks) Cooking recipes data- 
| base with keyword/ingredient retrieval prog 
LANGUAGE 1 — PDProlog 1 Sv, Sth 
generation language for artificial intelligence 
IED Lanauace 3 — A86, a full featured 
| 8086/8088 macro assembler 
LANGUAGE 8 — Xlisp 17, the standard for 
Artticial Intelligence programming languages 
go LANGUAGE 9 — The ICON string and 
structure onented programming language 
I Music 2,3 — (2 disks) PianoMan Ver 30 
polyphonic music recording & playback prog 
WORD 4 — The Speller spell-checking 
i i) program Includes customa@able dictonary 
Catalog avaliable, add $2. 3.5” format add $1/diak. 
| Cost of hems 






POS cons 

(415) 325-6500 > 
P.O. Box 51657, Palo Alto, CA 94303 
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ES) South Seas Shipping Company 


ut What tt. 


YOU COULD PRINT EVERYTHING ON 
THIS DESK FROM A BUSINESS PC? 


The world’s best-selling desktop laser printer has 
something in store for justabout every business that’s 
uP Seas Shioping ¢, ever dealt with the printed word. 

: zallonal Chan Because the Hewlett-Packard LaserJet Printer is 
the only printer of its kind specifically designed to 
work with over 300 software programs. And since it 
hooks up to almost any business PC, it’s right for al! 
kinds of users—not just the art department. So you 
can print everything on this desk—from simple 
memos to your life's memoirs. And get high-quality, 
professional-looking output. 

Combined with our very fast, very versatile 
HP Vectra PC (it’s IBM PC/AT compatible) and the 
software of your choice, the HP LaserJet is the cor- 
nerstone fora complete desktop publishing solution. 
One your whole company can easily use. 

Of course, the HP LaserJet also — 
works with IBM PC's and compatibles. fe 








































: As well as software like Lotus 1-2-3, == 
S \ ainwe Faces WordStarand d:BASE II. And, for - 
Come around $3,000, it’s the laser printer“ 
you can afford. ES 
We can't printall the reasons our HP Vectra PC 


HP Laserfetis the printer of choice. Butif you stop by 

- an authorized HP dealer or call us at 1800 367-4772, 

on Joint oe Dept. 709M for the one nearest you, we'll show you 

FOF gape cures Const" 8 ~~ why HP quality printing makes very good business 
es we \ x i, sense indeed. 
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Unleash the power 
of your LaserJet” 








Mix any combination 
of fonts 


program you" comma 

resanall i . Yoni he 
Excting nly appealing prscalecn. Yoru be ele 
on the Laserdet. 


Merge text and 
graphics from any 
program 


Print extended and 
foreign language 
characters 





Your software anly lets you use 
a small froctian af the LaserJet’s 
printing capabilities. Unfortunately, 
that alsa limits how precisely yau 
communicate your message. 
That’s why you need Polaris Ram-Resident 
PrintMerge. 

It’s the only program that puts you in direct 
contral af all the LaserJet’s printing capa- 
bilities—so you cantral whot your document 
loaks like, nat the limitations of your softwore. 

You'll be able to add graphics right in the 
middle af your text. Use all the LaserJet 
fonts ond extended choracters wherever you 
like. And print it all beautifully with Rom- 
Resident PrintMerge’s justificatian and line- 
drawing abilities. What's more, Ram-Resident 
PrintMerge warks with the saftware you're 
already using, sa it’s very easy ta learn. 

Since Ram-Resident PrintMerge lets you 
merge graphics 
from virtually any 
program that prints 
an the LaserJet, 
you con reinforce 
complex ideas with illustrations right in the 
text. You can merge the graphic output ar save 
a screen image, and merge either in any af 
four print resolutions. If your grophics ore 
too large for your LaserJet to handle, try 
Poloris Crunch, a seporate program that 
compresses, ratates ond trims images. 

With the help of Ram-Resident PrintMerge’s 
useful formatting features, your document 





Raw-Resident PrintMerge gives 
features -- ao maner which war: 


and Graphwniee Rem-Resident Print! 
‘of any combinat: 


Potanss Crunch automaticall 


Use all the printing features of your LaserJet 
with Polaris Ram-Resident PrintMerge 


"re using With a few 
combine ‘output from any graphica 


For mnetanee, the chart on the left was created with Grephic Commenication's Freelance 
even prints: poreny algoed tables made up 


on o! proportional fonts like the table oa t 


Pi 


"Tham seew tego thes year 





Yon alvo get full access tm all the lormatiing. Es been musing with DisplayWate 3, 
Multumate, etc. which mctude selection of fonts, 1 ‘combination 
of fonts, and a handy line and box drawing function 


ht justification of 


musneng a beat 








Be sure to ask about Polaris Crunch, a program used with Rass-Resideat PriotMarge 
ty reduces files to sizes the LaserJet can handle I alto rotates 
and Iris grepinc images which allows you fo punt only the amounl you wanl 


Read more sbowt Ramm Resident PrintMerge below 


Runs Directly From: 


DisplayWrite 3 = WoardStar 
Multimote Microsoft Word 
Freelance Grophwriter 
Lotus 123 Javelin 
Paradox WardStar 2000 
NewWard Framework 
R:base 5000 Easy 
Map-Master Microsoft Chart 
WordPerfect PC Crayon 
Chart-Master Sign-Master 
and more 


will be as impressive as its cantents. Yau‘ll 
be able ta use LaserJet fonts in any cambina- 
tion for more attractive, readable text. And 
justify right-hand margins and align table 
columns printed with prapartional fonts— 
even if they're downlooded from diskettes. 
For extra emphasis, use Ram-Resident Print- 
Merge’s line and bax drawing capabilities 
and the LaserJet PLUS patterns ta highlight 
impartant ideas. 

And when you need to use extended ar for- 
eign language characters, Ram-Resident 
PrintMerge's five keyboord translation screens 
will put them at your fingertips instantly. 

But even with all these features, Ram- 
Resident PrintMerge is truly easy to use. 
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1 quich and caty access to all ihe LaserJal"s printing 
processing, database or Laserjet-compalible graphics 
an 


to format text from virtually any 
program that can print 


is, keyboard ttansiation screens 
ant accets to Ihe Laserdet’s foreign language and spectal purpose chat 


ro acters: 
jere's @ small sampie of words you can type wi 


Justify any 
proportionally 
spaced text 










Align tables 
printed with 
Proportional fonts 





Draw lines and 
boxes 













Timesoving printer setup screens 
stare nine sets af page param- 
eters. Simply enter parameters 
for Latus, dBase, or any other 
applicatian program ance, and 
use them again and again. ‘“Ram-Resident’’ 
means it loads automoticolly when you 
boot your system, so it’s olways ready, Just 
use your software as you normally would. 
When you need Ram-Resident PrintMerge’s 
special features, set up the printer with 
one af the nine setup screens ar key in the sim- 
ple print commands right in your document. 
Put the rest of your LaserJet’s printing 
power to work for you. Call these toll-free 
numbers ta order your Rom-Resident Print- 
Merge. Versions are available for IBM-PC/ 
100% compatibles. There’s a 30-day maney- 
back guarantee, sa arder now withaut risk, 


$149. 


For ordering information call: 

inside California call 

1 (800) 231-3531 

Outside California call 

1 (800) 338-5943 
Sis Vaevouey rorkwoy 
Escondido, CA 92025 

SOF TW AR € (619) 743-7800 





Free source code 
in every box. 





Actually, we give you two things free. 

Our source code. And your freedom. 

Just buy part or all of our excellent integrated 
business accounting system, the SBT Database 
Accounting Library. 

We'll give you our source code absolutely free. 

Which, in turn, gives you the freedom to 
customize our software to fit your business needs. 

Say, for instance, you want to change the 
way a management report is formatted. Our free 
source code enables you to change it. 

What's more, the change will be quick and 
simple because our software is written in easy-to- 
use dBASE. 

In fact, the entire SBT Database Accounting 
Library runs with dBASE III or dBASE II,* so you 
get the power and flexibility of those best-selling 
programs. Plus the freedom to use any computer 
that runs dBASE. 

The SBT Database Accounting Library. 
Great software and freedom. All in the same box. 


Three Harbor Drive Sausalito, CA 94965 
(415) 331-9900 


Call today for our demo disk and brochure. 
(415) 331-9900. 


THE SBT DATABASE ACCOUNTING LIBRARY. 
dProfessional Time & Billing $395 
dOrder Sales Order processing $195 
dInvoice Billing/Inventory Control $195 
dStatement Accounts Receivable $ 95 

Purchase Order $195 

Accounts Payable $295 
$395 
$395 
$295 
$395 


Payroll/Labor 
General Ledger/Finance 
Asset/Depreciation 
Project /Job Accounting 
Tenant/Unit Management 
Menu/Backup 

MultiNet versions additional $200 per module 





Call today for the name of the SBT consultant 
in your area. 






Compiled and Multi-User versions also avaliable. dBASE i] and dBASE II ara reglatered trademarka of Aahton-Tate, Inc. Copyright 1985, SBT Corporation. 
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PC BRAND: CAREFULLY CHOSEN 
PROGRAMMER TOOLS 


BRIEF Is Anything But. WINDOWS for C/WINDOWS for DATA 
Microsoft Windows™ and TopView™ Compatible 





A Whopper of an Editor 


W ith a name that bebes tts thorough- 
hess, Brief has every feature 

you ve ever contemplated for your editor 
in-chief Text from keyboard or files ts 
noused in multiple buffers, and scrolled 
through one or more windows you open, 
Close resize A text buffer may be called to 
different windows to view two areas at 
once. A change in one changes both Text 
blocks may be marked for pnnting, wnung 
to files, movement to scrap buffers for cut 
and paste into other buffers. or deletion. 
with as many “undo levels as you want 

Bnef has lext search abilities nvaling 
*grep’ with wildcards for matching. 
indillerence to intervening characters. 
acceptance of character ranges. 

If you use Lattice, C86™, or Wizard, and 
have 320k youcan compile your C 
program without ever leaving Bnef It finds 
the hnes with errors, and marches you 
through the text for repairs. 

Parts of Brief were wrinen wih its own 
Lisp-like macro language which has 
structure 32-character vanable names. 
conditional execution, loops. and you can 
actually read it! Nothing like the 
theroglyphs we've seen elsewhere Bulletn 
board and public domain disks with 
macros. “Simply the best text editor you 
can buy” Dvorak Infoworld (Needs 192k ) 
Ask for List PC Brand 
U0590 S195 Call 


HALO GRAPHICS 


SYSTEM Matt-Board 
Graphics Library 

The premier graphics library that got the 
bail rolling for PC-based graphics and has 
grown so omrmupotent that it supports over 
25 graphics boards — including IBMs 
EGA and Nr 9 Revoluton's hrres senes — 
and has a mulutude of mouse and pnnter 
dnivers. All thal in each box Separate C 
versions for Latice, M’soft, Aztez, C186 
What does Mult-Halo do? A down to the 
last puxel graphucs library plus functions to 
reset dnvers so distnbuted program can 
Tun on anything Wonderful value for single 
license Flexible hcensing available for 
redistnibution Specify $0315 & Language. 
List $300, We %219. With Dr Halo ff, a 
free-standing “paint” List 440, Us 4299, 








indows for C™s a library of over 80 

functions to add the pizzazz and prac 
tcality of window partihoning to your 
application Unlimited windows. each 
defined in a C structure for easy reference 
throughout your program can be made 
exther to pop up or permanently overwrite 
the screen Rounnes will scroll and 
tughlighj lists with arrow keys wall read 
and scroll ASCII files vertically and 
horontally in windows, and even wiite to 
memory loaded files off the screen. 

Logical treatment of video attributes 
permis unchanged programs !o run on 
zvolor or monochrome. Colors of windows 
are set individually 

All functions are in separate modules, 
only those used are linked Only buffers 
holding on-screen or temporarily 
obscured windows occupy RAM others 
released dynamically Best overall rating 
and fastest display in Bill Hunts 7/85 Tech 
Journal revrew of five windowing products 

Windows for Data comprises all of 
Windows for C but takes in data through 
the windows as well Atthe high level a 
sangle function lets you specify prompt 
stnng field length datatype screen: 
location. picture, target variable. then sets. 
lesser functions scurrying to get and 
process a user's input There are utilities to 
get system date and time. mess with 
strings, create yo'ur own masks for fields. 

Field options can require entry, prevent 
entry, permit insert or avertype. beeping 
on invalid or overflow keystrokes, and 
attachment of field-specific help messages 


CTREE 





i 
LL FOR FREE DEMO 

and functions you want called to display 
Messages or validate entries And you 
decide which keys wil clear a field jump 
tothe next or pnor quit etc. Options 
diverse enough that a set of “frelds" can be 
made to behave hike a Lotus™ menu. 
Specify Compiler List. PC Brand 
TO100 WindowsforC 195 #149 
TOIS0 Windows for Data $295 #259 


MICROSOFT C 4.0 


le review 
can ag #0 





A Great C Battle Rages and You’re Winning 


A s the dreadnaughts pound each 
other with ever heavier ordnance, 
today's Programmers reap the spoils of this 
war Bundling a source debugger and a 
make and sportinga “huge memory 
model permitting single data objects 
larger than 64k, the Microsoft C compier 
has jumped a full version number to 40 
But whats really impressive are the bench- 
marks reported in Dr Dobb's (8/86) 
encyclopaedic survey of 17 C compilers. 
Microsoft's and IBM's C (licensed from 
Microsoft) rin away with the contest 
‘winning Il of 2? benchmarks 

The CodeView™ debugger free for a 
umuted ume, uses windows to show every- 
thing on one screen source alorgside 
disassembled object, vanables, stack and 
registers. Drop down windows—use a mouse 
if you like—obwiate learning of commands. 
‘A source-level debugger that puts the rest 


B-Tree File Manager, Source Code, No Royalties! 


-tree 13 sturdy code that has 
weathered many seasons of pro- 
longed and widespread use. It comes inC 
source, so you can modify it to fit a spectal 
case. No royalties provided you bind it into 

your binary application 

Ctree's design spits nodes to allow any 
number of users to access an index file 
sumultaneously even when updates are ir 
progress. So mult-user configurations and 
adaptation to networks are possible 
Record-locking routines are provided for 





ABC Lattice Library Maintains dRASE 
Compatible Files With the Power and Speed of C 


BC™ links C to dBASE It creates and 
maintains files and theur indexes which 
exactly replicate dBASE file demgn. So 
BASE can read and update them. And 
the reverse dBC can use any files created 
by dBASE Now C and dBASE can operate 
on the same data bases interchangeably 
That opens up the widespread culture of 
dBASE installations to exploitation by C 
programmers, Tap that market, avoid the 
resident dBASE language, and gain the 
advantages of C with this single product 
BC's functions parallel all dBASE's file 
handling commands, many decomposed 
10 give closer contro] Each backed by 
demo source files on disk 


Use dBC for custom work for chents, or 
on tts own It's a complete ISAM file 
manager for C whether or not dBASE will 
Le used in tandem, supports all four 
memory models, and can have sixteen 
index and data files open Big discount to 
buyers of both dBASE ff and Ill versions. 
Specify Latuce, Microsoft 3x, or DeSmet 


Versions. List PC Brand 
LOO For dBASE II 125006 F195 
LCC With Source 500 «$390 
LOM] For dBASE 2508195 
LCM) With Source "500 #390 











DOS 31/32 UNIX and XENIX 

Thanks to source code which does not 
deviate from the K&R standard, C-tree can 
travel Tests in many environments prove 
that Ctree gives your application a ticket 
to anywhere 

Ctree permuts any number of keys for a 
data fle, supports duplicate keys, 
alphanumenc of humenc, supports files of 
yanable record length, muluple keys in 
one index file and keys of vanable length 
Both hugh level ISAM routines which handle 
details with mumumum coding, and decom: 
posed step-by-step functions you can access 
directly Its comprehensive 
Ask for List PC Brand 
F0660 9395 5329 


to shame’ (Dobbs), 

Microsoft C now has five memory models 
for code and data plus non-library support 
for ancther thurteen, and boasts alternate 
math packages for speed versus accuracy, 
with or without 8087/80287 chips. A big 
Plus in mult language setings call from 
thus C any routine wntten in later versions 
of M'soft Pascal FORTRAN, or Macro 
Assembler Object code of all four may be 
interrmuxed come link time or commungled 
into branes 

Both linker and library manager are part 
of the package, as is the "make , a UNIX™ 
name for a smart batch program which 
knows to expend munimum effort to rebuild 
any size of project by compiling and 
assembling only elements affected by new 
or changed modules. 

ltis reportedly used by Lotus Ashton 
Tate and fitungly, Microsoft itself to develop 
Windows. Dobb's calls t “the best MS-DOS 
C development environment value today 
[for] virtually any kind of program 
conceivable’ 320k suggested 





Ask for ust. PC Brand 
30500 450 6 $295 
CURSES Unix Style Screen 
Curses from Latice™ the screen 


of the PC like Unix™ curses. Library of 84 
functions and macros parallels Unix with 
maiching parameter lists. So Unix pro- 
grams are at home on the PC, and vice 
versa Keeps any number of screens in 
memory, supports color, vast function set to 
gel characters, wrap lines, scroll blank 
lines, hughhght, etc Like Urux refreshes 
screen only on your command Ask for 
10850 List 125 Here 99 With Source 
10860, 9280/4199 





PANEL Feature-Laden Screen Design Tool 


riting your own screenware can 
blow completion dates and profits 
Panel™ works with you interactively to 
set up foolproof screen displays and 
data entry forms rapidly. Outputis C 
source 
Not just single plane layer your screen 
designs with up to ten overlapping 
amages Background pop-up lists. help 
boxes, and alternate input fields 
Panel builds in a user interface for 
keystroke movement within and between 
fields, supplies validation routines for 


1986 PC BRAND 


CIRCLE 310 ON READER SERVICE CARD Prices. torms and specifications subject to change without notice 





For Orders, Literature, or Catalogs, Call Us at... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Telex 667962 (SOFT COMM NYK) 


checking user field entries Diverse at: 
tributes may be selected for any field — 
size, data type, color, converston of input 
to upper case, clearance of existing dala 
when new entry is started, masks for 
standard formals (eg, dates), phrases 
which fill in when thetr first letter 1s 
typed, muluple-choice lists from which 
19 choose by cursoring a highlighted bar 
Fields may be multr-hned and scrolled if 
larger than the screen space allotted 
them Specify $0400 & Compiler List 
9295 Us $229 










TODAY’s TOP QUALITY AIDS TO 
PROGRAMMING PRODUCTIVITY 


DAN BRICKLIN’S DEMO PROGRAM  BASTOC ornmizes! 





GREENLEAPF psountifat 
FUNCTIONS Harvest 


C source, assembler source, and binary 
branes of 225 functons for many com- 
pilers. Emphasizes tght functional group- 
Ings to mirumize loading code which your 
application may never use Manual helps 
select functons, bulletin board, too. 

Asampling DOS extensions for file and 
directory marupulaton, Screen 10 select 
Mode, page. monochrome or color, palette, 
cursor shape, posihonung; cleanng and 
scrolling, puxel get and put, read light pen. 
Strings. Center, jusnfy, etc, efficent list 
operations which add, delete, sort string 
pointers for top speed Other graphics 
character pnmutives, keyboard status, func- 
ton key asugnment, ume/date, read 

registers and memory swe, peek and 

ae Mature best-seller $0770 & 
Compler Last 9185 Here 


PFORCE phoenix Pfanction 
Pestival 


Lotus® didn't do badly pulling tt all 
together in one place. Phoerux has follow- 
ed suit with the ulumate integrated C 
lubrary, offenng everything from low level 
functons for hardware access to complete 
Dtree database management. Along the 
way are prerequisites such as string 
manipulanon, umé/date, field and screen 
editing, but also four Res oleae (Lotus 
included), windowing, 
ing, DOS interfaces, directory sat 
ment, even interrupt-dnven commumca- 
tons. Design objects, so 
charactenshcs of windows, databases, 
records and fields can be inmated and 
changed outside functions. 
One large collechon in place of bits and 
Pore" has wonals extensive examples, 
lensive 
quick reference, and on-ine help 
Everytung in source, no royalties, all 
memory models of Latnce, M'soft 
$0220 & Compiler List “475, PCB £349 


GREENLEAF seu world 
COMMUNICATIONS 


Want your application to communicate 
with other users or remote date bases by 
asynchronous communications built nght 
into your C programs! Even if youdon'tneed. 
it now, that’s a skill to have at the ready’ 

120 functions and demo programs in 
both C and assembler source code set up 
separate transmut and receive nng buffers 
for up to 16 simultaneous channels. In- 
terrupt dnven so you can halt an incoming 
record, display tt, file it, let the user edit it, 
then continue. Goodbye separate com- 
munications software. 

Supports up to 9600 baud, ASCII or 
binary, any panty or word length, 8250 
UARTs, Xon/Xoff and Xmodem. 
WideTrack receive Speci $0750 & 
Compiler List #185, Us § 








TC 
PRE-C Pick the Lint from 
Your Program 
Pre-C 1s hhe UNIXs hnt It finds pro- 
blems your compiler won't Problems 
that a debugger will have trouble figur- 
ing out Even problems which will 
cause trouble with other compilers. 
Compilers see one module at a tme. 
Modules only meet at link time. Pre-C 
looks at ail modules at once and reports 
confhcts in data type declaratons, func- 
ton call parameters which 
with funchons, machine-dependent ex- 
pressions which inhibit portabulity. It 
spots obsolete usage (even C changes) 
casts with suspect conversions, 
vanables never used, funchons never 
called, unreachable code. Adheres to 
UNIX System IH compile standard to 
ensure your portability Ask for 
P0590, List "295, Ours. 9208 












































SLASHEd! 





Storyboard Your Program 


he Legendary One has created 
Metaphor Two when the rest of us are 
still on Zero Dan's first was the on: 
electronic spreadsheet (VisiCalc’ 
one is for programmers. 

Words dont express program ideas 
because programs are screens’ Dan's 
Demo creates slide shows. Create a 
screen — a sna} of your planned pro- 
duct as it runs goes. words, 
borders, box rules, inverse and underlining 
of monochrome, fore-and background color 
Copy this "slide" to an empty screen. 
Change 1t a little, to show the next instant of 
run-time Do it again Presto, a whole slide 
show of your program in action 

All 250 characters and attnbutes are 
available from scrollable lists which pop to 
the screen All commands are layered in 
Lotus-style pop-up menus. Frequent 
choices mapped to function keys as well 


ZView Data Management Consultants 


80x25 character mode, not bil-mapped 
Screen areas can be blocked for cut and 
Paste or filled with color or characters, 
even blink Shdes can overlay on others, 
can be shuffled, deleted Shdes can pro- 
ceed at ume intervals or branch anywhere 
mn ie ae sequence depending on user 


key! 
Invaluable to prototype the program you 
are about to wmite, to position the labeis, 
choose the color decor, smoothe out the 
keystroke interface. Or load the “capture” 
utility and snapshot the screens of any run- 
tung program for an instant slide show 
Each copy entitles you to redistribute fifty 
of the slide projector program that runs 
demos. Plain manual, no binder keeps 
pnce of big product small. “Might 
Decora the essential toolin user inter- 
prototyping,” Tech Journal Ask for 
Nawoo last *75 US *69 


Shopping List for the Power Workbench 
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Source Print Aidebarans diagrammer 


Translates BASIC Into C 


F ora tnfling pnce, BASTOC™ maves 
truckloads of BASIC code over to C 
Its a translator which takes in Microsoft 
Extended BASIC and emits pure K&R C 
for Latuce 30 It will opuonally convert 
your program into a single monolithic C 
function or decompose 1t into separate 
functions, one for each GOSUB label 
Version 2's optrmuzation dramatically 
reduces execunon time Converts to in- 
tegers those vanables in BASIC programs 
whuch do not need floating point Where 
BASIC uses full asxgnment statements to 
increment counters, BASTOC converts to 
C's compact form. Stings dynamucally 
allocated ndding your applicabon of BASIC'’s 
catatoruc halts for garbage collection 
Creates structure of even convoluted 
BASIC code. Huge worksaver 
pee for foe PC! Lees 





LIST OURS 





Advanced Trace-86 Morgan, ASM interpreter 175 149 = Essential Siraghion by cetarh by Essential, no royalties 250 = 210 
Codesmith-86 Debugger by Visual Age 145 1089 GSSG Development Toolkit 495 375 
panos aay, ve Developers 165 138 GSS Kernel! by Graphic Software 495 375 
csp C source level by Mark Wihams 75 75 GSS Kernel S for 18M AT 795 = 645 
C-Sprite by Lattice, source level 175 139 «=©GES Metaflia interpreter 295 «235 
Microsoft Macro Assembler with Utiities 150 109 GSS Plotting System 495 375 
PASMO6 by Phoenix Macro Assembier 195 144 Halo Graphics 1S 3000218 
H a Daa Be Base Decisions s iy with Dr Halo i, by Media Cybernetics 440 «299 
fa S 
Pfix@6 Plus by Phoenix, Symboic Debugger 395-279 COMMUNICATIONS 
emnce Rerepecey Baie Cora 175149 
BASIC LANGUAGE Neal Communications by Greenleaf 1785 = 138 
BetterBASIC Summit Software 195 165 one by ree Binary File Communicator 195 149 
Bereron sic Uiniee 8087 Math Support . 3 Me Software Horizons Pack 3 149 0—Cs«(49 
tneve interface 
Run-Time Module 250 226 UTILITY LIBRARIES 
Monson BASIC | for XENIX 350-285 pare Cie Plus Ve ise 
ier full BASICA 99 79 ee 
Profesional BASIC by en 99 79 Blalse C Wools 2 10088 
Ryan-McFarland 600 480 C Food Smorgesbord by Lattice 150 108 
rue BASIC inc 150 119 «© C Utility Library by Essential, 300 functions 185 138 
paaine Time Module (Price slashed) 150119 Functions by Greenleaf Software 185 139 
‘True BASIC Libreries Btrieve, Asyn, Sort, etc. Var Cait, PlorCe by Phoenix, vast hibrary 475 48 
ins jew Tool Becket Yat if 280 ‘99 
€-86 Compiter Computer innovations 395 a9 | OM Oy ee eee ae 
Lattice C piter from Lattice 500-298 ORVELOPMENT TOOLS 
Let's C Compner by Mark Wilhams 75 89 Code Sifter by David Smith Software, Profiler 119 89 
with CSD Source Level Debugger 150 128 C-Worthy by Custom Design Software 295 269 
MWC-86; Mark Williama C Development 495 369 C-Worthy for Network Menus, help, errors . 495 449 
Wicrosoft C Complier 40 450 295 Oan Bricklie’s Demo Program Prototyper 7§ 69 
C INTERPRETERS LMK from Lattice by Lattice, ‘make" tke UNIX 195 149 
C-Terp by Gimpe! Software 300 249 Microsoft Window Toolkit 500 365 
Instant C by Rational S) 500 395 PC-Lint by Ginpel Software, after UNIXS “knit” 139 125 
Interactive-C by IMPACC with debugging dag) 219 geen byilcpoenn EAE perorrance eneyze S03) ae 
RUN/C Professional from L feboat 250 “195, 7 Penk es Kas Uaizes mercy (oc ovarays aoe oe 
Pmaker janx, 
RUN/C without Loadable Libranes 120, 108) pe by nx, UNIX “intialike 295 208 
TEXT EDITORS ne Ptantasy Pac six Phoenix products 1295 995 
Briet from Solution Systems 1 Call 
lon hase: Software, ike EMACS 195 180 OTHER TOOLS 
BASTOC by JMi, convert BASIC to C 495 399 
atime by Spruce Techno c syntax 295 «228 
Kedit by Mansheld. similar f0 125 115 BASIC-C BASICS functions added to C 175138 
(SE, the Lattice Screen Editor Mult Window 128-«100.-« The HAMMER by DES Systems 195) ie 
Pmate by Phoenix, with Mactos 195 149 Option by Softcratt, Bineve Report Gen = 145128 
Text Management Utilities Grep, spiat, diff, etc 120-100 by Sotteraft, Query Utiity for Btrieve 245 220 
Vedit by Compuview $30 119 FORTRAN COMPILERS & UTILITIES 
Vedit Plus by Compuview 225 180 ACS Time Series by Alpha Computer Service «495-468 
FILE MANAGERS Forllb- Plus by Aipha Computer Service 70 59 
Btrieve by Sottcratt, no royalties 250 195 Microsoft F IN Links with Microsoft C . 350 40218 
piles by Softcraft 595 465 papel FORTRAN for XENIX eas eH 
FaiCom — no royalties, source 395 329 FORTRAN by 
aoc SC URISE file manager from Lattce 250 195 RM/FORTRAN by Ryan-McFariand 595 Call 
with source 500 390 Scientific Ubbrary by Peeriess 175-149. 
dbVista single user DBMS by Raima 195 159 let Subroutine Package by Aipha 295-268 
dbVista multi-user DBMS 495 429 The Statistician by Alpha Computer 295 289 
Opt-Tech Sort Can sort Btrieve fides 149-119‘ Strings & Things by Aipha Computer 7058 
SCREEN MANAGEMENT & DESIGN OTHER LANGUAGES & UTILITIES 
Curses by Lattice, UNIX screen designer 125 99 Microsoft COBOL Compiler 700 «499 
with Source 250 199 WMlicrosoft COBOL Compiler for XENIX 995 795 
Greenleaf DateWindows New 225 169 Microsoft COBOL Tools with Source Dai 350 «258 
with Source simultaneously 395 297 Microsoft COBOL Tools for XENIX 450 333 
Source purchased later 225 «169 = Microsoft Lisp New Common Lisp 250 «189 
On-Line Help from Optlech Data 149 119 Microsoft Mi includes MuSimp 300 «199 
Panel by Roundhill, no bes 295 229 Microsoft Pascal Compiler Links with Msolt C 300 199 
View Manager for C by Blaise 275 «209° —=Ss Microsoft Pascal Compiler for XENIX 695 546 
Vitamin C by Creative Programming 150 139 Pro Pascal by Prospero, ISD Validated 390 345 
Windows for C Vermont Create Software 195 148 RM/COBOL by Ryan-McFarland 950 675 
Windows for Data inciudes Windows for C AM/COBOL BX ANS! 85 CDBDL 1250 


PRICED TO SAVE YOU MONEY, :«: 
SHIPPED FAST ANYWHERE. » 


RYAN-McFARLAND FORTRAN 


A Mighty Fortress Is Their FORTRAN 


P ia iching over leatures of nval products 
if FORTRAN 1s your 
cal the citadel of snentific and 
pastes work Ryan-McFarland has 
left the competion battenng at the gates. 
RM/FORTRAN™ is a complete im- 
plementation of FORTRAN-77 (ANSI 
X3 9-1978), the only PC FORTRAN certified 
by the General Services Admunstration at 
the highest test level. The reason. it's a 
big mainframe compiler moved to PCs, 
with the bonus that mainframe and munt 
apphcations can wander between 


RUN/C PRO 
c Ruearpetet Links 
Binary Libraries 


R un/C comes in an apprennce and 
pro version. The professional model 
dynamically loads and unicads muluple 
binary function hbranes like C-Food 
Smorgasbord™ and Halo Graphics™ — 
potenually any hbrary compiled with 
Latuce's large model Inside this inter- 
preter your C program can reach lor func- 
tons in the best of commercial libranes. 

This C interpreter behaves like PC BASIC 
meets WordStar® Use fullscreen 
to create a program RUN 1t If stumbles, 
LIST it, EDIT #, RUN x agaun, fix it again. 
Use familar commands like LOAD MERGE, 
SAVE, FILES, even TRON and TRACE. 

Ideal for program development Put up 
code at na peed Uy on unos een: 
may care, let your IPTOps. 
Blast away unt] nght little code segments 
are undyingly faithful. 

Lots more features: system mnterrupts, a 
shel) command to invoke any operanng 
system command without leaving Run/C, 
debugging aids ingeniously installed as a 
Run/C functon Call for debugging cond 
tonaily from within your program. a 

funchon or a menu of ads m- 
uding immediate mode, single-step trac- 
ing, changing of vanable values, 

Manual shows how to develop the inter- 
face to a commercial library, using the Lat- 
fice compiler (a must!) Link your own func- 
tion archive the same way (320k munumum, 
512k recommended to fit branes) 

Ask for S0950 List #250 PCB *185 


PLINK8&6 PLUS 
Cached Overlays Maximize 
Memory Use 


Long the overlord of overlay linkers, 
Punk®86 shoehoms large programs into 
small machines by swapping program seg- 
ments in from disk to save memory A 512k 
program could mn ina 128k machune, for 
example. But Plink86 Plus is smarter sul! if 
at finds itself in a larger machine, 1 moves 
aa overlays into leftover all 

rlays NOW yew at memo: not 
disk speed. Can Tyrese a 
displaced mcrae to which a subsequently 
called overlay must now return, and assign 
library modules to the root segment or 
overlay areas, Plink86-Plus: List “495. 
Us. #359 





NEw! 


No me PC devel 

low, on your PC, you can develop large 
applications, with programs up to 640k 
(bigger using overlays), arrays over 64k, 
and using a long list of VS, VAX and 
FORTRAN-66 extensions you may have 
grown fond ol — long symbolic. names, “in- 
clude’ IRT bit functions — because R-M 
has left out nothing 

But what really sets RM/FORTRAN 
apart ts optumuzation The compiler 
teduces the number of instructions tp the 
minimum wich will actually execute, and 
even takes advantage of each rs 
features to deliver lightrung-fast object 
code It runs 30%-40% faster thar Microsoft 
32, and could make your mainframe not 
worth the trouble. 

Comes with an interactive symbolic 
debugger Like that accompanying IBM VS 
FORTRAN, Plink86 subset, has a cross 
reference compile opuon, Eat ees 
assembler and C subrounne calls, [IEEE 
floating point, 6087 and 80287 chips. 

“Compiler's documentation, ease of use. 
speed of execution, and debugger 
facies place it first for recommendation" 
said the Tech Journal (10/85) 

R-M has been writing FORTRAN com- 
pilers for IBM, DEC etc. for 20 years. 
There is no greater expert 


Ask for List PC Brand 
10300 8595 Call 
GSS GRAPHIC 


Leave the Device atl to GSS 


G SS™ has reconfigured two compo- 
nents of its comprehensive graphics 
tools to conform with the ANSI Computer 
Graphics Interface (CGN standard 

At the heart of the system is the Develop- 
ment Toolkit which contans all language 
interfaces and device drivers lor key- 
boards, mice, joysticks, tablets, printers, 
plotters, cameras, and more. Dnvers house 
management of vector graphics (plotters) 
and bitmaps used by raster input devices 
(scanners) to insulate the application pro- 
gram from concern for device idiosyncracy 
No one else has plemented CGI that 
way It means your programming remains 
genenc; just switch dnvers and the same 

ogram will drive a different device. 

GSS Kernel™ conforms to level 2b of 
ANST's Graphical Kernel System (GKS) and 
contains all its needed drivers and 
language bindings. Kernel has macro level 
tools to draw and color an object, store the 
sequential instructions, and recreate the 
Object on its own, as well as segment it, 
transform tt, etc. So powerful, a single com- 
mand may represent several score lower 
level statements 

Plotung has the equivalent GKS toois for 
graph and chart generation and their cap- 
tiorung hand 1 apples and oranges, say 
“pie” and it bakes the numbers into a 
digesuble display for screen or plotters. 

Kernel and Plotung have tools to convert 
images they create to ANS] Computer 
Graphics Metafiles (CGMs), a tokenzed 
standard for stonng every form of graphic 
unage as data The Metafile Interpreter 


aces 








LATTICE C COMPILER 
Major Upgrades to the Best Selling C Compiler 


athoe now embraces key UNIX™ 
enhancements es have entered 
the language since K&R. void functions 
returning no value, enumerated data types 
to assign stepped values to vanables, data 


record locking provisions of DOS 31, pro- 
vide a full complement of transcendentals, 
and a host of utiles to mumuc the UNIX 
and XENIX™ environments. 

Lattice 3,0 defaults to the ANSI proposed 
standard when you need stnct adherence, 
but command line opuons restore leniency 
And it adopts ANSI checking of external 
function arguments by data type to kill bug 
swarms when modules join up at ink ume. 









Latuce now delivers smaller EXE files, 
boasts very fast link umes and a more effi- 
cient abasing algonthm New options 
generate code to use 80186 and 80286 
features, 8087 of course sensed and utll- 
wed Lathce has enjoyed pre-emunence so 
long that developers have created far 
More snap-on tcols for Lattice C than any 
other compiler Wilham Hunt's PC Tech 
Journal review of 12 compilers awarded 
Latuce the only "very good” raung for 


add-on hibrary availability 
Ask for Last PC Brand 
$0100 S00 5299 





: mo PACT 
BETTER BASIC 


Convert Microsoft BASIC. 
Structured, Compilable. 


Cc ombines the larmlanty of BASIC with 
the best Ieatures of C Pascal, and 
Modula 2, yet BetterBASIC 1s 100% com- 
pauble with Microsoft's GW™ BASIC and 
IBM BASICA including graphics, sound, 
and assembly language calls, So load your 
old programs and RUN SAVE and are 


if | converted automatically to BetterBASIC! 





reads the contenis of a CGM and inter- 
prets it with full CGI capabultty lor re- 
are 3 ftwar SSM thnks They sell 
software’ 50 sel 
the GSS senes under their own label 
Urut royalues and annual fees have been 
insuruted for redismbution Needs 256k 
Ask for 
GS010 CGI Dvipmt Toolkit 495 #375 
GS020 Kemel System "495 «8375 
GS025 Kernel forIBMRT 9795 64S 
S030 Plotung System "498 9375 
GS040 Metafile Interpreter "295 °235 


lust PC Brand 


It's big Needs 192k, programs can go to 
the PC's full 640k It's comfy Behaves like 
M'soft BASIC at the interactive level, with a 
full-screen editor, direct statement execu- 
tion, and always poised to RUN It's fast 
Each statement checked and complec 
once, not every time encountered Sieve 
Tuns 6 ames faster than with M'soft 

C-ke structures house file records so 
goodbye to FIELD MKI$, CVD LSET, etc. 
Named “procedures” replace GOSUBs to 
lmenumbers. Lots more leatures, builtin 
linker for compiled modules, trace, debug- 
ying breakpomis, cross-reference com- 
mand, 32k stings, DOS and BIOS calls and 
imerrupts; recursion Run-nme module 


stores object code lor redistnbution 

Ask for’ lst Us 
$1200 BetterBASIC "9s S165 
$120] Run-ume Mndule °250 $225 
$1202 8087 Interface $99 6-5 8S 
$1205 Bineve Interface § 99 * 8S 
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ASK ABOUT XTRIEVE & ATRIEVE 


Queen B-tree File Manager Abdicates Royalties 


Tees here's no longer a uthe to incorporate 
™ in applications, a welcome 
ceheerrn iroyalues would nun your 
Profit margns. Btneve takes complete 
charge ol all file creation, ndexung, 
reading. wrung, mseruon, deleuon, space 
recapture, forward and backward search- 
att pals a functon call ' comets 
nght into use interfaces 
toC, Pascal, BAC od COBOL with sam- 
ple programs in all four, come with each 


copy 
Bmeve has mainframe specifications! Its 
balanced-tree indexang scheme finds any 
key ina million in four or less accesses. 
Files may have up to 24 indexes, fixed 
record length to 4090 characters, ndexes 
up to 255 characters; files of 4 bilhon bytes. 


Can even extend a file across two dnves — 
even two hard disks! 

Version 4.x speeds DOS interaction lor 
large muluply-keyed files, enables 
vanable length records of virtual: saat, 
length, venfes accuracy (optonally) with 
Tead after wmite, useful in gritty en- 
vuronments, offers password and data 


encrypuon. 

There's also Xtneve, lor Btneve file n- 
quiry and data marupulation, and Rineve 
for report wnting All three in versions for 
any network that supports the MS-DOS 3.1 
file shanng funcuon 
Bae for lust PC Brand 
“so 5195 


S065? Network Version "S95 5465 





TERMS AND CONDITIONS OF SALE 


Licenses: Each prices for alicense louse a prod- 
uci on a single computer end does nol constitute 
its ownership We will inquire for you about site 
bcanses. Excapt as otherwise indicaled or whera 
“a lollows the Product Code, may be 
used lo creala prograrns for disttibution without 
rot Paymants of additional licenses provided 
sad programs do not substantially raplicate the 
products thamselves. 
Compatibility, PC BRAND's standard products 
ere Sena oar een ees PC, XTor AT 
under PC-DOS and requite no more then 128k of 
AAM unless indicaled Non IBM machines usi 
MS-DOS contact manulacturer about precise ait 
larances so we can advise 
Returns: See box page one. Defective parts wil be 
replaced Please cail lor authorization to return a 
product for refund 


Payment: We honor MasterCard Visa, American 
Express (no surcharge), checks in advance, of 
funds wredtoPC Brand c/o Chemical Bank 126 
East 86 St New York. Accounl 034-016058 COD 
(US only} tor cash money order, certified check 
{no tee) NY State, add salestax Purchase orders 
accepled trom larger Corporations andinstl bons 
at our ckscrebon tt you agree lo net 30 days plus 2% 
amonih ste pena Hees Fa 
Shipping @ Ha ; US UPS Surface tst 
Product ener aah $3 UPS 2nd Day Air tat 
; Pacers Express +2 ay UPS Next peor 
recon Foe ‘2 Day Aur Ist product $1 
FedEx Next Day 10 A! Tatproducl $8. 
acl add’ $7 Inlarnational Charges vary by 
destination and carrer $10 per shuppang container 
for export forms Aur parcel post at your nsk beyond. 
collected insurable amount 


For Orders, Literature, or Catalogs, Call Us at... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 a ¢ 


PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 af 
Telex: 667962 (SOFT COMM NYK) a 


© 1986 PC BRAND 


“a 


> 


Prices, terms, and specifications subject lo change wilhout notice a 
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Org Plus software creates org charts im minutes. Use any IBM PC of compatible. 





The quick, professional way 


to show who’ boss 


All managers find organization charts essential for planning, budgeting and 
communicating. Why is Org Plus™ such an outstanding way to create these charts? 


“J can get from an idea to a printed copy 
of a fairly complex org chart in 30 min- 
utes or less,” says Jim Seymour in PC 


Week. 


Simply type names, titles, and comments 
into a display that shows each manager 
and their subordinates. Then let Org 
Plus do the hard work. 

Org Plus automatically draws and 
spaces the boxes, centers the text, and 
precisely lays out the connecting lines. 
The chart is so exact you can use it in 
any situation, no matter how formal. 

Yet, with a typical printer you have 
your chart in only 3 minutes. 


Choose from 7 chart styles and 8 box 
styles, Try one. Then try another with 
just a few keystrokes. You can even mix 
different styles in a single chart. 

Charts are easily updated to keep pace 
with changing organizations, Add, delete 
or move employees—even entire depart- 


ments. Org Plus is so fast you can use it 
to create alternatives before reorganizing. 

Use Org Plus for planning and budget- 
ing, too. Boxes can hold up to 6 lines of 
text, plenty of room to include salaries or 
expenses, 

Even small organizations find an org 
chart helpful for communicating with 


Try Org Plus risk free 


Order today. The cost is less than doing 
one simple chart by hand. 

30 day money back guarantee if you 
are not satisfied for any reason. 


$69.95 plus 3.00 shipping, 72.95 total. 


vendors and other departments. As you CA residents add $4.55 sales tax. 
frcW chartaran Demewidessnesemary 1, jercall 415-794-0050. 
with hundreds of employees. 
By the way, Org Plus is designed so Banner P.O. Box 7865 
you don’t need a secretary or an art Blue —_ Fremont, CA 94537 
department to do your charts. But, it 
can make their job easier, 
a [ Banner Blue 415-794-6850 pci | 


| P.O. Box 7865, Fremont, CA 94537 | 
avereviews Send me a copy of Org Plua for my IBM PC or compatible. 


{want quick, professional org charts. 30 day money back guarantee. | 





“The charts are perfectly $72.95 includes shipping. CA residents add 4.55 tax. Outside 

laid out and attractive."— | North America $79.95 total. Send US funds on US bank. | 
Glenn Hart, PE Magazine | __ Check —— Purchase Order — VISA | 
2/25/86 — MasterCard — American Express | 

“The program is so Card No. 

simple to use that you'll find | Expires Phone —______. | 
little use for either the Signature | 
manual or the on-line help =! Name ——__ 
screens.”"—Henry F. | ee _——————————— | 
aa [ city State —— Zip —__— 


Reviewers’ comments are based on vernon 1A of the program. Org Plus works on an IBM PC/XT/AT or 100% compatible computer with 256 Kb of RAM. DOS version 
2.0.0r higher and a prinier or HP plotter ave required. Org Plus is not copy protected, A 70 page User's Guide and telephone support are included. Registered owners will 


receive upgrade informahion. 


UBM is a registered trademark of Imernational Business Machines Corp. © 1986 Banner Blue Software Incorporated 
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VIEWPOINTS 


PC ADVISOR 


| Help for readers in deciding whether to buy a 3'A-inch microfloppy disk drive and in buying 
_ the right system to use with desktop publishing software. 


EASY ACCESS TO 3%-INCH DISKS 
I'm thinking of buying a 3%-inch disk 
drive for my IBM PC. Some people have 
told me that it plugs into the floppy con- 
troller, while others said it needs a new 
board. I've also heard that it costs about 
$300 to $350, in which case I would get a 
hard disk drive instead. Please tell me 
more about the 32-inch drive. 
Eric Hsiao 
Poughkeepsie, New York 


Sounds like you're a forward-thinking 
fella, but I have to wonder if maybe you're 
getting ahead of yourself on this. It's a 
good bet that the PC community will one 
day embrace the 720-megabyte, 3'/2-inch 
| microfloppy disk as the diskette standard, 

but for now, these disks are simply a nui- 
sance for those who must shuttle data be- 
tween laptop and desktop PCs. The extra 
360K bytes you get per disk may make the 
microfloppy drives seem a better buy over 
a 20-meg hard disk, but the real benefit of 
the hard disk is convenience: your data is 


you buy a 3!/-inch drive. 
When you're ready to adapt your data 





| choices. IBM's external 3!/-inch drive is 
$395 and available only for ATs and late- 
model XTs; it needs no controller, as it 
connects to a serial port in the AT, XT, or 
Convertible. IBM's internal drives are 
$190; late-model XTs and ATs can use a 


drive that hitches up toa serial port. Earli- | 
er PCs need a different model (for the | 


same price), which has its own controller, 
Toshiba's ND354A fits in a floppy bay 


always accessible. Get a hard disk before | 


| to the future standard, there are a few | 





and runs off the floppy controller (Tustin, 
Calif., (714) 730-5000, $150). 

Of course, laptop owners may never 
ueed such a drive: modem and null modem 
transmissions cau keep files fluid. 


DESKTOP PUBLISHING SYSTEMS 
Our promotions department is buying an 
IBM PC and WordStar software very 
soon. We're also looking toward the day 
when we may purchase a desktop publish- 
ing system for our graphics department. 
Are there any recommendations you 
can make for the PC we’re purchasing now 
that may make it compatible with desktop 
publishing programs later on? 
| realize that Macintosh is the top of the 
line for desktop publishing now, but all of 
the computers in our station are IBMs. I'd 
find it difficult to justify a system that 
would not be compatible with those units. 
Karen Rugg 
Binghamton, New York 





= It’s a good bet that the 
PC community will one 
day embrace the 34-inch 
microfloppy disk, but for 
now these disks are 
simply a nuisance. 





Our recommendation: buy an IBM PC AT 
or compatible now and sit tight. We've 
seen seve, al programs that are now in the 
late stages of development that will truly 
change the face of desktop publishing on 
the PC. They’ Il be ready by early 1987 and 
will require the speed and power of a 286- 
based machine to perform the calculations 
needed for sophisticated layouts; you'll 
also need a laser printer to get top-quality 
output. These programs will do everything 
you can now do ona Macintosh and a lot 
more. WordStar is a good choice; any 
word processor that can produce ASCII 
text will be fine. EGA graphics are a must, 
unless you’ re willing to pay for over-sized, 
high-resolution screens ($2,395 for a 19- 
inch Moniterm screen, (612) 935-4151; or 
$1,795 for a 15-inch Genius display, (612) 
437-2233). 

If you need a good program for produc- 
ing leaflets and simple brochures now, try | 
ClickArt Personal Publisher (Software 
Publishing, Mountain View, Calif.; $195) 
or The Newsroom (Springboard Software, 
Minneapolis, Minn.; $59.95). But if you 
can wait a few months more, can invest in 
a laser prituer, and are willing to spend 
the $700 to $900 that the new programs 
will cost (and possibly the extra cost of 
buying Microsoft Windows, some will run 
only in that environment), you'll soon be 
able to create some amazing page layouts 
with your AT. 


ASK THE ADVISOR 

Send your questions to the PC Advisor, 
PC Magazine, One Park Avenue, New 
York, NY 10016. PCy 
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aris CHARTMASTER $219 DBASE III LAN PAK $899 HERCULES GRAPHICS AMDEK 310A $159 
DIAGRAPH $309 KMAN2 $899 CARD $199 AMDEK 600/722 $429/839 
DIAGRAM MASTER $199 MULTIMATE $839 HERCULES COLOR NEC MULTISYNC $819 
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FINAL WORD It 8218 GEM DRAW $149 OPEN SYSTEMS $458 GRAPHICS $259 PRINCETON SR-12 $499 
Micnosorr 5279. GRAPHWRITER RBASE 5000 $799 QUADRAMEGA+ $389 PRINCETON HX-12E $539 
MULTIMATE $249 COMBO $309 REVELATION $999  SIGMACOLOR 400 $449 PRINCETONHX-9 $329 
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“FREE SHIPP No” 


On all orders over $1000 00. creay card orders. 


TELEX. 421047 ATLN UI 
FAX 718-972-8346 





EasyPRINT—The New Easy 
Solution to Printer Sharing 





Buf 


Using hardware switch boxes to share print- 
ers is now obsolete. 

Introducing EasyPRINT,™ the advanced low- 
cost solution to the problem of how to share 
laser, dot matrix, letter quality printers, and 
plotters among multiple PCs. 


EasyPRINT HIGHLIGHTS: 


® Expandable. Upto 14 PCs, XTs, ATs, or com- 
patibles can be added to share any combina- 
tion of printers or plotters. 

@ Serial and Parallel printers can be inter- 
mixed. 

® Automatic. There are no manual switches 
to set. You can print directly from wordpro- 
cessing, spreadsheet or data-base programs 
without leaving your satellite PC. 

® Print Spooling. The spooler on the HUB PC 
supports simultaneous printing from all sat- 
ellite PCs. The spool size on the HUB PC is 
limited only by the size of the disk. 

® Advanced Forms Support. It solves the pa- 
per changing problem without adding expen- 
sive hardware sheet feeders to your printer. 


= Supports cable lengths to 500 feet. 


@ Economical. An FasyPRINT 2-PC Kit with 
cable costs only $159.95. Now you can afford 
laser jet printers needed for desktop publish- 
ing by sharing the cost between multiple PCs. 


INSTALLATION 


EasyPRINT can be installed in less time than 
it takes to enjoy a coffee break. The Zasy- 
PRINT cables plug into your PC's serial ports. 

EasyPRINT's printer configuration pro- 
gram provides a menu driven installation 
program that will guide you step-by-step 
through the software installation process and 
lets you redefine your network as your print- 
ing requirements change. 





DESKTOP PUBLISHING 


EasyPRINT is particularly effective with ex- 
pensive laser printers. EasyPRINT supports 
LaserJET!" LaserWriter™ printers and lets 





EasyPRINT—Printer Sharing System 


SE EasyPRINT Order Form 


To Order by Phone—Call 800/835-1515 
CA 408/738-8377 
Por Configuration Assistance & Technical Questions 
Call 408/738-8377 

















Place your Order Immediately 
Dealer Inquiries 
Invited 
Name 
Address 
City 
State _ eS 2 
Telephone ( Sersat)  e e 





Payment: Visa, MasterCard, Check, COD, Bank Draft 
Name on Credit Card 
Cr. Card No. __ Exp Date —_/_ 


Server Technology, Inc., 1095 East Duane Ave. #103 
Sunnyvale, CA 94086 Telex 5106003481 
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That starts at less than $100 per PC 


you run programs with embedded Post- 
Script™ support. 


PRODUCT SUPPORT 


We take pride in our quality product sup- 
port. EasyPRINT support is provided over the 
telephone by the same people who have in- 
stalled over 12,000 ZasyLAN™ networks. 


SPECIFICATIONS: 


Each satellite PC requires a serial port and 
a licensed copy of ZasyPRINT and uses 20k 
bytes of memory. BasyPRINT supports up to 
14 satellite PCs. 

The HUB PC requires a serial port for each 
satellite PC and a licensed copy of Zasy- 
PRINT. Our COM Port Boards are used to 
expand the number of serial ports. The HUB 
PC memory requirement is 20k for each sat- 
ellite PC. The HUB PC supports up to four 
printers, 

MS DOS or PC DOS 2.0 or above is supported. 
All IBM PCs or Compatibles are supported. 


EASY TO ORDER 


EasyPRINT Kits are available with all the 
cables, serial port expansion boards, and 
software necessary to install 2-PC, 3-PC, or 
7-PC configurations. 

EasyPRINT is iramediately available and 
easy to order. Just call toll free 800/835-1515. 
Select from one of the Kits that fit your print- 
ing needs. 


EasyPRINT 


ORDER TODAY 1. 800/835-1515 in CA 408/738-8377 


{rela Deseriptien = Price iy) Amount, 
EPOL ~~ No.l for $159.96 _ $__ 
re cable, two disks & 
Taanuals 

EasyPRINT Kit No. 2 for 
3-PCs 

two 30’ cables, COM2 
board, three disks & 
manuals 

EasyPRINT Kit No. 3 for 


EP 02 $ $49.95 


EP 03 $899.95 
7-PCs 

six 30' cables, COM6 
board, seven disks & 
manuals 

EasyPRINT disk & 
manual (34" disk 
$84.95) 

EasyPRINT 30' cable 
COM2- serial port 
expansion board, two 
ports 

COM6 serial port 
expansion board, six 


EPIL $ 74.95 


EP lz 
EP 13 


$ 49.95 
$219.95 


EP 14 $489.95 


ports 
Custom length cables, call for quote 
CAres add applicable sales tax $ 
Shipping charge USA $10.00, Other $20.00 $_____. 
TOTALORDER $____ 


EP 16 
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XEROX 


Now, desktop publishing 
software of such genius, 
you dont have to be 
a'Leonardo to use it. 


Until now, if you were in the IBM PC world and wanted 
to join the desktop publishing revolution, the software was 
hard to use, expensive, and often rewarded you with docu- 
ments that were technically correct, yet visually disappointing. 

Enter Xerox genius for creating perfect documents and a 
new generation of desktop publishing software—Xerox 
Ventura Publisher. It combines the best of current page- 
oriented systems with the best of document-oriented systems 
to make desktop publishing easy as well as productive. 

The special genius of Xerox Ventura Publisher is 
“stylesheets” —20 built-in formats that arrange text and graph- 
ics automatically. Choose a stylesheet (or create your own), 
combine your text and graphics, and Xerox Ventura Publisher 
goes to work at the amazing rate of 20,000 characters per 
second, formatting as many as 64 100-page chapters. Most 
other programs format a page at a time, just like the cut-and- 
paste process you're escaping. 

it's easy. You manipulate text and graphics with a mouse. 
What you see is what you get when you print. (Buy a new 
Xerox full-page display, and you won't have to scroll to see your 
entire page layout.) Make a change on page | and before you 
can say “Leonardo da Vinci; the entire document reformats. 
‘Tables of contents, indexing and numbering of pages, sections, 
tables, captions and figures are automatic. 

Unlike most other programs, Xerox Ventura Publisher runs 
ona standard IBM PC XT/AT or compatible—AT power is 
not required. Text can be created on, and : 
converted from, most major word process- 
ing programs. Graphics can be imported [hs 
from many graphics and paint programs— 
even scanned images are easily incorporated. It supports dot 
matrix, color ink jet and laser printers as well as PostScript 
printers and typesetters. 

What price genius? The money you'll save by producing 
your very first 16-page booklet instead of sending it out will 
probably cover the cost of your very own Xerox Ventura 
Publisher software. 


Xerox brings out the genius in you. 

Xerox Corporation, PO. Box 24, Rochester, NY 14692, "#381 
| Begin your career as a desktop publishing “Leonardo” by 

| stopping in at any computer store featuring Xerox desktop 


| publishing software, by calling your local Team Xerox sales 
office or 1-800-TEAM-XRX, ext. 143B. 





| COMPANY TITLE 


| 

| 

| 

<L = an. | | 
ae ee | 
| 

| 


| ADDRESS ciy 
Lowe ap PHONE 183-129-86 y 


‘XEROD no trademark of XEROX CORPORATION. 
VENTURA PUBLISHER® 1s a trademark of VENTURA SOFTWARE, INC. 
TBM and PC XT/AT are trademarks of INTERNATIONAL BUSINESS MACHINES CORPORATION, 


ssaltademerk of ADOBE SYSTEMS, 
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ing a fast reputation with 
: their 87 Math Pak, the 
combination of an 87 chip and 87 
Software Pak that's been accelerat- 
ing PC math since 1982. 

Next came their racy 287 
FAST/5, a math coprocessor mod- 
ule with its own 5MHz clock, speeding up PC/AT math 
by 25%. (Pictured above.) 


Now, Hauppauge Unveils the 287 FAST/10... 

Our newest math coprocessor for the PC/AT, the 287 
FAST/10 moves out at 1OMHz—more than doubling 

the speed of each floating point math operation. The 
FAST/I0 accelerates AutoCad, 1-2-3, Symphony, Turbo 
Pascal, Framework and more. The FAST/10 also runs in 
PC/AT compatibles including the Compaq Deskpro 286, 
Sperry PC/AT and most 286 accelerator boards. 


...And the 87 Software Pak Version 6.0 

Designed to steal the heart of programmers, the 87 Soft- 
ware Pak supports IBM's BASIC Compiler 1.0 and 2.0, 
and Microsoft’s QuickBASIC, executing math-intensive 
programs up to 20 times faster! The 87 Software Pak also 
performs FFT’s and Matrix operations. For example, a 
PC (or PC/XT) with an 87 Chip and 87 Software Pak 


can perform a 512-point complex FFT in just 1.1 seconds. 


What's more, a PC/AT with a FAST/10 inverts a 25 by 
25 element matrix in under | second. : 
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Is Getting A Fast Reputation, 





HAUPPAUGE Math rs 

287 FAST/10 10MHz math coproces- 

sor for PC/AT and compatibles...$469 
287 FAST/8_8MHz moth coproces- 
sor for PC/AT and compatibles ..$379 
287 Chip PC/AT math essor 
—runs ot 4MHz in the old model 
IBM PC/AT and 5.33 MHz in the new 
vers i @/ 


PU trcst ests case sorte $219 
87 Chip Moth coprocessor for IBM PC, PC/XT and 
Compatibles cxtace ce memermetrarritesteeetaertenteentrcrarcn-e=re=s $129 
87 Chip Math coprocessor for 8MHz PC 
MTSE NCHS en eee tes oa srrccccosonsoossnnvcassovorad Pe aps ci $195 


HAUPPAUGE Math Beraocemece Paks» 

87 Math Pak V.6.0 87 chip ond math coprocessor soft- 
ware support for IBM BASIC Compiler 1.0, 2.0 and Micre- 
soft’s QuickBASIC. Plus, Matrix and FFT su , one yeor 





of free updates, complete source code ‘8087 Applica- 
tions and Programming” $279 
87 Software Pak V.6.0 Math coprocessor support 
as in the 87 Math Pak, but without 87 chip............00+ 180 
87 QB PAK Math coprocessor support for microsoft 

QuickBASIC and IBM BASIC Compiler..........--ssssessee $ 69 
al Math coprocessor support for 1-2-3 version e953 


HFT + Complete Hayes Fourier Transform Package....$125 


The 287 FAST/10 Doubles Your PC/AT’s Math Speed! 
Help your PC/AT get a fast reputation with Hauppauge’s 
new 287 FAST/10. Call today, or contact your local com- 
puter dealer to learn more about Hauppauge’s racy prod- 
uct line. And ask for “87 Q & A," our free booklet on 
math coprocessors. : 

Hauppauge Computer Works, Inc. 

358 Veterans Memorial Highway, Suite MSI, 
Commack, New York, USA 11725 

516-360-3827 * TELEX: 262939-HCW 
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-2-3 Magic: HAL Makes 
Spreadsheets Intelligent 


WSU Bb £8 = ¥ | allows you to do things never 

™ before possible, such as link 
spreadsheets and, finally, undo 
your last command, even if it 
was /Worksheet Erase. 

HAL’s best use is in analyz- 
ing large worksheets and ma- 
nipulating fields of massive 
data. It’s so easy to use, though, 
that just about every /-2-3 chore 
can benefit from HAL. 

Consider the creation of a 
simple worksheet. Copy HAL 
into your /-2-3 subdirectory 
(it’s not copy protected), and at 
the C> prompt type HAL. HAL 
HAL lets you use English-lan- will load itself and then load 
guage commands to mun 1-2-3 1-2-3. Soon you are greeted by 
(Release IA or 2). In addition, | The HAL request box sits on top of the worksheet in place of the familiar |-2-3com- | the familiar inverted ‘‘L’’ and 
this memory-resident program mand menu. Here, HAL lists the cell dependencies and highlights the formulas. (continued on next page) 


DESQview 1.3: First True 
Extended Memory for the 386 





BY CHRISTOPHER BARR 


Remember in the movie 2001: A 
Space Odyssey how HAL, the 
talking computer, took control 
of the spaceship? Seemed a little 
farfetched? The future has ar- 
rived: HAL exists, and although 
this HAL doesn’t speak English, 
it does understand it. 

HAL is the latest and second- 
greatest invention to come from 
Lotus Development Corp. A 
1-2-3-only companion product, 
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Speaks your language ....33 





































DESQVIEW 1.3 

—_ v fee Mod Runs in virtual mode...... 33 

Although you can use irtua le THEINEADUnac!!!!” 

DESQview, Version 1.3, on a The virtual 8086 mode that THE IDEAPHONE 

BY CHARLES PETZOLD _ PC, XT, or AT, it will look and | makes this possible is only For heavy dialers..........36 
———__ | act much the same as Version | available on the 80386 micro- TDOEBUG 
DESQview, Version 1.3, from | 1.2 (see review in ‘‘Operating | processor. Although Version A Turbo essential ......... 38 
Quarterdeck Office Sysiems is | in a New Environment’*, PC | 1.3 uses virtual 8086 mode only a 
the first available ‘‘80386 con- | Magazine, Volume 5 Number | when run ona Compaq Deskpro INSTANT. “6 . 
trol program’” that runs existing | 4). When run on the Compaq | 386, Quarterdeck will be adding | | Links and compiles ....... 38 
DOS applications in the virtual | Deskpro386, however, Version | support of other 80386 ma- | | EXPRESS HARD CARD 
8086 mode of the 80386 micro- | 1.3 allows existing DOS pro- | chines and boards. || 60 megs. in 2 slots ........ 46 
processor. Virtual 8086 mode | grams to run in both conven- Virtual 8086 mode takes ad- —————— 
allows a much cleaner and more | tional and extended memory. | vantage of extended memory FOXBASE+ 
efficient approach to multitask- | This gives you the ability to si- | beyond the normal I-megabyte | | Keeping pace with dBASE 
ing than has previously been | multancously run several large | addressing space. This extend- | | HI Plus.........0+ee 46 


available (see sidebar, ‘‘The | DOS applications without bank- | ed memory is nor bank- 
Evolution from the 8088 to the | switched memory and without | switched Lotus/Intel/Microsoft 
80386’s Protected Mode,”’ on | hitting the normal 640K-byte | expanded memory or 
page 35). DOS memory ceiling. (continued on page 35) 
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HAL 


(continued from preceding page) 


an indicator at the bottom of the 
screen showing that HAL is 
available. Press the Backslash 
key and the HAL request box ap- 
pears on top of the worksheet, 
replacing the /-2-3 command 
menu. Commands can now be 
typed into the request area. 


Creates Formulas 

Type *‘\enter january to de- 
cember across in C3", and HAL 
will insert January in C3, Febru- 
ary in D3, and so on. If you had 
requested *“\enter january to de- 
cember in C3"* and not used the 
qualifier across, the months 
would be entered vertically, 
starting in C3 and going down to 
C15. If you make a mistake, 
press the Backspace key and 
your last command is reversed. 

Similar HAL commands will 
enter the rest of your spread- 
sheet's data. Now, type **\total 
all columns"’, and HAL will put 
a line under the last row and en- 
ter the totals below. If you move 
the cell pointer to the total in 
column C, you can see that 
HAL created the formula 
@SUM(C4..C6). When you 
type "\graph this’’, HAL auto- 











| indo an Action 





Fi opens HAL's context-sensttive help facility. You can write your own help screens to 
explain synonyms that you have added to HAL's commands. 


matically enters the totals into a 
bar graph and displays it—of 
course, you could have request- 
ed a stacked-bar, line, or pie 
graph. Yes, it’s that easy. 

HAL akters /-2-3's function- 
key assignments slightly. F1 
continues to be context-sensi- 
tive help, but if the request box 
is enabled, it activates HAL help 
screens. F3 and F4 are used to 
scroll backward and forward 
through the requests you have 


made during the session. You | 


can see how /-2-3 would pro- 


Is HAL Really an Upgrade 
To 1-2-3 Posing as an Add-On? 


HAL is a terrific product. It 
is silly for a serious user of 
1-2-3 not to buy a copy. But 
unless Lotus Development 
Corp. starts bundling HAL 
with /-2-3, the extra $150 
makes /-2-3 one of the most 
expensive spreadsheets on 
the market. 

The introduction of HAL 
may be only the beginning of 
a new Lotus marketing strat- 
egy. Add-on products such 
as HAL and Turmer Hall Pub- 
lishing’s Note-it and SQZ! 
are by their very nature actu- 
ally ideas turned into 
**patches’‘ to improve the 
original (7-2-3). It seems as 
though all these ideas posing 
as products should be in- 
cluded in an inclusive and 
major upgrade to 1-2-3. 

The introduction ol HAL 








as an add-on, instead of an 
integral part of an upgrade, 
may be a signal not to expect 
any more upgrades of /-2-3. 
Every future upgrade will be 
an expensive patch, 

Surely people will not 
complain about Lotus’s ex- 
pensive upgrade policies 
with this strategy. 

Take it or leave it. 

Lotus’s /-2-3 is now the 
first software package that 
has an immediate $150 up- 
grade available. 1f Lotus fol- 
lows this concept to its logi- 
cal extreme, we can expect 
to see dozens of future up- 
grades sold as expensive 
add-ons. A copy of a fully 
upgraded /-2-3 could cost 
$1,500 or more after all 
these patches are purchased. 

=JohnC. Dvorak 


cess a command by pressing F6 
after you type the command but 
before you press Enter. 

If you press F6 after you 
typed “\graph this’* in the ex- 
ample above, you can see that it 
takes /-2-3 over 60 keystrokes 
to define ranges and draw the 
graph. F7, usually the query 
key, is used to start, name, or 
end a transcript file. The tran- 
script file is an ASCII text file in 
which all of your keystrokes are 
recorded. 


Easier Audits 

If the Undo option alone isn't 
enough of a reason to make you 
run out and buy this jewel, Lo- 
tus built in a number of analysis 
features that all allow you to 
easily audit a worksheet. With 
HAL you can highlight or list 
formulas, highlight or list de- 
pendents (the cells that are af- 
fected if a cell value is altered), 
and highlight or list precedents 
(feeder cells that affect the tar- 
get cell). 

HAL can also list cell rela- 
tions, making it possible to 
check formula relationships for 
accuracy—an invaluable tool 
for locating mistakes in large 
spreadsheets. 

Until now, multidimension- 


) Whity or dhe ability to Gros dink 


spreadsheets with /-2-3, was 
only a pipe dream. HAL allows 
you to link two or more files as 
long as they are in the same sub- 
directory. For example, sup- 
pose you are working on a 
worksheet titled ATLSALES 
and the total in cell H22 feeds 
into cell B30 in another file 


called TOTSALES. To make a 
link you would type ‘Mink h22 
to b30 in TOTSALES.”* Save 
ATLSALES and when you next 
retrieve TOTSALES, HAL 
looks for links and updates the 
file. 


Learns New Words 

You can personalize HAL by 
entering your own synonyms to 
replace the command words. 
Say you want to end a session; 
HAL recognizes four different 
words to do this: bye, exit, quit, 
and leave. You can impart your 
own style to HAL as simply as 
calling the SYN__US.PRN file 
and adding ‘*adios = quit’’ or 
*‘ciao = quit’’ or even *‘later = 
quit’’ to the list of synonyms. 
More than one synonym file is 
possible but together they can’t 
be more than 64K bytes. Help 
files can be similarly custom- 
ized. 

The biggest difference be- 
tween using HAL with 1-2-3 and 
using /-2-3 alone is ease of use. 
If you are new to /-2-3, HAL 
will get you up to speed in no 
time. If you are an intermediate 
1-2-3 user, HAL will make you 
a power user. Power users will 
appreciate HAL’s compatibility 
with the /-2-3 macro language 
and the help it provides for de- 
bugging. As HAL said in 200/, 
**Look, you've gota lot of 
things to do. I suggest you leave 


this to me." PC 





Lotus Development Corp. 

55 Cambridge Pkwy. 
Cambridge, MA 02142 

(617) 577-8500 

List Price: $150 

Requires: 512K RAM, /-2-3 
{Release 1A, 2, or 2.01), DOS 
2.0 or later. 

In Short: A RAM-residen! pro- 
gram that uses English-lan- 
guage commands to operate 
1-2-3, HAL introduces 
unprecedented features to 
1-2-3, including an Undo op- 
tion and the ability to link 
spreadsheets. Not copy pro- 
tected. 
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DESQview 


(continued from page 33) 


AST/Quadram/Ashton-Tate en- 
hanced expanded memory. This 
is the extended memory that un- 
til now has been unavailable to 
DOS applications for anything 
beyond a RAMdisk or print 
spooler. 

When installing Version | .3 
on a Compaq Deskpro 386, you 
don’t need to do much beyond 
the normal DESQview installa- 
tion procedure. The difference 
will come when you load up 
several applications that in total 
require more than 640K bytes of 
RAM. Instead of swapping 
some applications to disk, Ver- 
sion 1.3 will continue to run 
them all. The new memory limit 
is the total amount of conven- 
tional and extended memory in- 
stalled in the machine. 

Right now, however, DESQ- 
view, Version 1.3, is disap- 
pointing because it just 


FIRST 


scratches the surface of the vir- 
tual 8086 mode. 

Under the virtual 8086 mode 
of the 80386, however, a con- 
tro] program can map the dis- 
play memory of each virtual 
8086 session to a different loca- 
tion in memory. It could then 
transfer portions of this memory 
to windowed areas of the real 
display memory. This (and oth- 
er abilities of virtual 8086 
mode) allows real multitasking 
among applications that cannot 
be multitasked on the 8086 and 
the 80286. 

Version 1.3 does not do this. 
It will not, in general, multitask 
among applications that write 
directly to the display. Howev- 
er, DESQview still will window 
some popular applications. This 
technique basicaily involves dy- 
namically patching the pro- 
grams to route display output 
elsewhere. This should not be 
necessary with virtual] 8086 
mode. 





The Evolution from the 8088 
To the 80386’s Protected Mode 


The Intel 80286 micro- 
Processor used in the PC AT 
and compatibles is capable 
of running in either real 
mode of protected mode. 
Real mode emulates the first 
generation of microproces- 
sors in the PC family: the 
8086 and 8088 (the 8088 is 
an adaptation of the 8086 for 
use in the 8-bit bus 1BM se- 


lected for the PC and PC- © 


XT). When operating in real 
mode, the 80286 has the 
same ]-megabyte memory 
limit as the 8086 and 8088. 
When switched into pro- 
tected mode, the 80286 can 
address 16 megabytes of 
memory. In addition, pro- 
tected mode includes hard- 
ware support for multitask- 
ing and (as the name 
implies) protection of tasks 
and the operating system 
from malfunctioning soft- 
ware that would otherwise 
cause a system crash. 
Current versions of DOS 
support only real mode. 
Taking full advantage of 
protected mode requires a 





more complex and sophisti- 
cated operating system. A 
version of DOS that supports 
protected mode is expected 
from Microsoft sometime in 
1987. However. this pro- 
tected-mode DOS will have 


| only a limited ahility to run 


existing DOS programs. The 
real value of protected-mode 
DOS will come with a new 
generation of software writ- 
ten specifically for this new 


: environment. 


Due to the problems of 
funning existing programs in 
protected mode, the transi- 
tion from current DOS to 
protected-mode DOS will be 
difficult. 

The 80386 microproces- 
sor supports both real mode 
and protected mode. In pro- 
tected mode, the 80386 can 
address 4 gigabytes (4 bil- 
lion bytes} of memory rather 
than the 16 megabytes (16 
million bytcs) addressed by 
the 80286, 

Also, the 80386 micro- 
processor provides a third 
mode, called the virtual 


LOOKS 


In theory, an 80386 control 
program can also protect the rest 
of the system from a crash that 
may occur in a single virtual 
8086 session. Such protection 
becomes more and more impor- 
tant in a multitasking environ- 
ment as the amount of memory 
available to run concurrent ap- 
plications increases. Currently, 
Version | .3 is doing only a min- 
imal amount of this sort of pro- 
tection. 


On to the Future 

Quarterdeck intends to make 
fuller use of virtual 8086 mode 
in the future, so DESQview buy- 
ers are advised to mail in their 
registration cards to guarantee 
that they stay current. 

Although DESQview, Ver- 
sion 1.3, is the first program to 
tap virtual 8086 mode for multi- 
tasking existing DOS applica- 
tions, being the first is no longer 
a guarantee of success. It is also 
necessary to do it right. Quarter- 


8086 mode. Virtual 8086 
mode is a middle ground be- 
tween real mode and protect- 
ed mode. It is part of protect- 
ed mode but with blocks of 
memory defined to mimic 
the 8086 addressing space. 
Many virtual 8086 scssions 
can occupy various areas of © 
the entire 4-gigabyte memo- 
Ty space. A contro] program 
could isolate and multitask 
several existing applications 
by placing each in its own | 
virtual 8086 session with its — 
own copy of DOS. 

An operating system or | 
contro] program written for 


the 80386 controls the map- } 


ping of memory accesses 
from these virtual 8086 ses- — 
sions to actual memory. 
Thus memory accesses in- | 
volving the display memory 
can be mapped somewhere 
else. An 80386 control pro- 
gram can also intercep! any- 
thing from these virtual 8086 
sessions that may affect the 
system as a whole (such as 
hardware interrupts or 1/O 
port manipulation). 

Virtual 8086 mode is ac- 
tually more valuable under a 
protected-mode operating 
system, since it provides an 
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deck now has some more work 
todo. PC 


UR FACT 
F Ici.E 


DESQview, Version 1.3 
Quarterdeck Office Systems 
150 Pico Blvd. 

Santa Monica, CA 90405 
(213) 392-9701 

List Price: $99.95 

Requires: 512K RAM, two 
disk drives, DOS 2.0 or later. 
In Short; Notable as the first 
program that uses the virtual 
8086 mode of the 80386 micro- 
processor for multitasking. 
However, more-extensive use 
of the power of the virtual 8086 
mode will be necessary to pre- 
vent this distinction from be- 
coming just a footnote. Not 
copy protected. 
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ability to run current DOS 
programs along with new 
protected-mode programs. 

The release of an 80386 
control program before the 
availability of an 80286 pro- 
tected-mode DOS is discom- 
forting news for AT owners, 
particularly those who have 
been waiting over 2 years to 
get at the AT’s potential 16 
megabytes of memory. 
While AT owners can calm- 
ly accept the greater speed 
and address space of the 
80386 (since that type of im- 
provement is normal for an 
evolving line of micro- 
processors), virtual 8086 
mode seems like something 
that should have been in- 
cluded in the 80286. 

That would have been 
nice, but it hasn't happened. 
In the long run, protected 
mode will replace real 


| mode, virtual 8086 mode 


will become irrelevant, and 
we'll all be better off. In the 
interim, however, the virtual 
8086 mode provides a con- 
venient way to multitask ex- 
isting applications that is 
simply not available on the 
80286. 

—Charles Petzold 








Ideaphone Integrates Phone and PC 
Without the Bells and Whistles 


BY FRANK J. DERFLER. JR. 


Ideatech's Ideaphone is a | 


card/software package that 
brings telephone functions into 
the PC, Ideatech included some 
useful and unique features. but 
it also kept the bells and whis- 
tles to a minimum, designing a 
system that’s economical and 
flexible but not intrusive. 

Aimed at heavy users of both 
the PC and the telephone—like 
telemarketers, stockbrokers, 
and order-entry applications 
clerks—the Ideaphone’s em- 
phasis is not on arriving at a 
completely scamless integration 
between the telephone and the 
PC, but on creating a useful 
base system with built-in pro- 
gramming hooks and hardware 
features that will integrate with 
applications software. 

The Ideaphone consists of a 
full-length circuit board that has 
two telephone jacks and a paral- 
lel port. You can use your own 
headset; alternatively, you can 
buy cither a $50 Plantronics 
Spirit 1] headset or a $60 Pana- 
sonic speakerphone from Idea- 
tech. 


RAM-Resident Software 
The Ideaphone software is 
RAM-resident, which makes 
excellent sense since telephone 
use literally does interrupt every 
other activity. Ideaphone’s sys- 
tem takes up about 30K bytes of 
RAM and, like seemingly all 
RAM-resident software, comes 
with instructions to ‘*load this 
program last.’* I've never fig- 
ured out how to load every pro- 
gram last, but nonetheless have 
found this software well be- 
haved enough to run with Side- 
Kick and ProKey, no matter in 
which order they were loaded. 
Several features in the soft- 
ware offer good ties into appli- 
cations programs. The software 
can read any phone number on 
the screen. You can either place 
the cursor on the first digit and 
tell the program vo read ihe 
number, or you can have the 


program always read numbers 
from the same location on the 
screen. This means you can use 
a simple RAM-resident word 
processing program to create a 
list of numbers (SideKick's 
Notepad, for example). or you 
can put code into a DBMS ap- 
plications program to have it 
write a phone number to a spe- 
cific screen location. 

The Ideaphone’s dual-tone 
multifrequency (DTMEF) decod- 
ing option listens for tones be- 
ing entered by a caller, decodes 


them, and sends the results to a 
specific memory location. An 
applications program can read 
the results and use them fora va- 
riety of functions, such as pass- 
words, dala entry, or remote 
control. 

The manual for the Idea- 


SS 
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The Fate of Co 


Nineteen eighty-five was to 
have been the year of the In- 
tegrated Voice Data Termi- 
nal (IVDT). In 1984 and 
1985. companies such as 
Zaisan, Rolm, and Compaq 
unveiled PCs specially mod- 
| ified to allow integration 
| with telephonc features. 
| Other companies, such as 
| CoSystems and Asher Com- 
munications. along with 
Rolm released add-on prod. 
ucts that brought telephone 
functions into the PC. ITT 
came out with onc of the 
most sophisticated of these 
devices, which combined 
voice synthesis and capture 
with tclephone func- 
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tions—but the company’s 
marketing cffort was virtual 

ly nil. And IBM later joined | 
the parade with the IBM PC 
Voice Communications Op- 
tions package. 

While sales have not yet | 
matched the hopes of those | 
who have invested heavily in 
this technology, the continu- 
ing arrival of new products 
demonstrates that you can't 
keep a good idea down. It 
just makes sense to intcgratc 
telephone and computer 
functions—at Icast for peo- 
plc who spend the greater 
part of their working day op- 
erating both instruments. 

—Frank J. Derfler, Jr. 
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the Ideaphone's RAM-resident software reflects the product's simplicity: redial. hook 
flash, and hold are called by function keys. Lutle else is needed. 
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The tdeaphone expansion board 
includes three telephone relays, a line 
transformer, and two telephone jacks. 


phone lists data and command 
addresses used by the telephone 
control software. A chart details 
the hexadecimal codes that will 
cause specific actions; these ad- 
dresses and commands can be 
used to give an applications pro- 
gram complete control of the 
Ideaphone system. You can also 
construct a completely automat- 
ic answering system for remote 
data entry by writing an applica- 
tion that shares information 
with the Ideaphone software. 


Telephone Features 

The Ideaphone contains sev- 
eral useful telephone features. It 
lets you place a call on hold, 
flash the receiver switch (to get 
the attention of a Private Branch 
Exchange), and redial numbers. 
The system sends a short repeat- 
ing beep to let a person on hold 
know that he is still connected. 
It will also remind you when a 
line has been on hold for a speci- 
fied period of time. 

In addition, you can instruct 
the phone to ignore a certain 
number of rings so that your 


{continued on page 43) 





FACT 
PCLLLLE 
Ideaphone 
Kdeatech Inc 
1806 T S1 NW 


Washington, DC 20009 

800) 247-IDEA 

(202) 667-4559 

List Price: kdeaphone, $295; 
Plantromes Spirit It Headset, 
$50; Panasonte Easa-Phone. 
$60; DTMF decoder, $45. 

In Short: Add-in card integral- 
ing basic phone funchions wih a 
PC 
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Free 30-Day Trial! 


NOT COPY-PROTECTED. 


End Financial Hassles*49, 





BEFORE QUICKEN: Who doesn’t want to get rid 
of the hassles of paying bills, managing finances, 
and keeping records? 


If you write checks, you need Quicken—the 
breakthrough software that automates finan- 
cial management for business and home. 
The breakthrough is Quicken’s fully 
automatic design. Quicken is so auto- 
matic it remembers your recurring bills and 
pays them—all you do is sign the checks. 
Automatic macros cut laborious data entry 
down to two keystrokes. Quicken manages 
your checkbooks and even finds and fixes 
your mistakes. It tracks and totals your ex- 
penses by date, payee, and category. 
Quicken is so completely automatic it 
remembers to save and backup your data, 
even if you forget! 

And if you use 1-2-3 or Symphony, Quicken 
will automatically fill in your spreadsheets 
with your financial data! 

Quicken does the paperwork for you. 
It’s bill-paying time, Fire up Quicken and the 
screen looks just like a check. Your first bill 
is the bank loan, you press two keys and, 
zap, Quicken’s macros write out the full 
check, Next, the American Express bill. It’s 
a biggee. You're glad Quicken knows exactly 
how much cash you have. Macros write the 
check, letting you pick how much to pay. You 
slip paper checks in the printer, Don't 
bother positioning them, Quicken does that 
for you? Sign the printed checks and slip 
them into Quicken’s window envelopes 
...you're done. 

Compatibihty: 

IBM" PC, XT. AT, PCir. and compatibles with 192K RAM and 
one of two Aoppy disk drives drives or hard disk. Any pnnter. No modem 
required. 1-2-3 and Symphony optional. 


Apple® IIgs, Hic and Ile (Ile requires extended 80-column card), 
withioge oc Se Bopay disk dnves, or UriDisk™ 3.5. ‘Any painter. 


‘Quicken lasek of Intuit. Apple, UniDisk and AppleWorks 
a Computer, Inc. IBM 1s a trademark of 


are trademarks of 
IBM Corp. Tenet ‘3 and Symphony are trademarks of Lotus 
Development Corporation. 


"Patent Pending °*Lotus Transfer Utihty available for $15 from Intuit 





















AFTER QUICKEN: Finally, sutomate your 
finances with software so fast and so sutomatic 
that time and hassles evaporate. 


Recordkeeping? That's done for you. 
With each bill, Quicken filled out your 
records, updated all balances, and saved it 
all on disk. Need to record a check you 
wrote at the store? No problem, Quicken’s 
Macros update your records in an instant. 
Expense tracking, tax reporting, budgeting? 
Simple. Say you want to know your charity 
spending. Ask Quicken, and you get an 
itemized list and dollar total. You'll always 
know exactly where your money is going. 
Want spending for Job 104 or Account 3072? 
The answers are just keystrokes away. 


Need cost reports, P&L’s or other 
financial reports? Set up the spreadsheet 
you want in Lotus** 1-2-3 or Symphony. 
Quicken’s ingenious Spreadsheet Transfer 
actually reads your spreadsheet and fills 

in the numbers you want, where you want 
them. 

Dread reconciling the checkbook? Quicken 
makes it simple. And you can't go wrong: If 
there's a mistake, Quicken will pinpoint the 





CRITICS HAIL A 
BREAKTHROUGH 






“It's more than good—it's Indispensable. 
Home and small business checking software 
used to be too expensive, too hard to use, and teo 
rigid, and It took too long to uee. Quicken hen 
changed all that.” 


—Ken Landis, A+ Magazine 
“Thanks to Quicken, i'm automating my personal 
checking account. I've never seen such an easy- 
to-use manual or software that's so simple to use.” 
—Martin Blumenthal, inCider Magazine 


“Wow there ie « program thai truly saves time when 

Nt comes to paying bills and keeping track of tax- 

deductibia hems, and that program Is Quicken.” 
—Parents Magazine 









“Extremely simple and test.” 
—€sther Dyson, Release 1.0 


Vastly faster and simpler than old- 
style finance software. Quicken is the 
first financial software that’s truly simple. 
No accounting mumbo-jumbo (no “debits,” 
no “parameters”), no setup hassle. 

The first finance software that's truly fast. 
Not just 10% or 20% faster, it's 200% to 
300% faster than old-style finance software. 
The first finance software that’s tested, 
approved, and recommended by leading 
banks across the U.S. 

For every business and home —for pro- 
fessionals, for small businesses, for non- 
profit organizations, for computer experts 
and total novices. Quicken handles an unlim- 
ited number of transactions and accounts. 
Personalized checks for your printer are 
available for any financial institution in the 
U.S. or Canada. Free samples and order 
form are in every Quicken package. 

At $49, Quicken pays for itself right 
away for anyone who values their time. 
Quicken is a price breakthrough, too. Never 














error and automatically correct for it! has so much cost so little, 
TRY QUICKEN RISK FREE 
CALL 800 624-8742 (CA residents call 800 468-8481) 
OR send this coupon with payment to: 
Intuit, 540 University Ave., Palo Alto, CA 94301 (415) 322-0573 
| Please send me. copesof 30 DAY RISK FREE TRIAL: Orem Dapple | 
Quicken at $49.00, plus $3.00 shup- Hips comin) eect return (Ol enctose a check for 
| Bt co oe aw MD within 30 days for Pleiee cliarge taf: | 
CVisa Mastercard 
| Card ¢. Exp. Date. Daytime Phone: | 
| Name (Pnnt): | 
Ren s | 
City: State : Intuit 


be 
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TDebugPlus: Don’t Program 
In Turbo Pascal Without It 


PC: HANDS ON 


BY NEIL J. RUBENKING 


TurboPower Software has re- 
cently moved to Scotts Valley, 


Calif., home of Borland Inter- | 


national. That's not surprising 
since all of the company’s prod- 


ucts so farhave been utilities for | 
Borland’s Turbo Pascal: Turbo 
users have broken the “64K 


barrier’’ with TURBO Extend- | 


er, tracked down program er- 


rors with the Program Structure | 


Analyzer, and measured execu- 
tion speed with the Program Ex- 
ecution Timer. Now they can in- 
teractively debug Turbo 
programs with TDebugPlus. 

TDebugPlus is a true source- 
code debugger. Features in- 
clude the ability to: 

e trace through Turbo Pascal 
code one line at a time; 

© set permanent and tempo- 
rary breakpoints at a procedure, 
function, or particular line of 
source code; 

« examine or change the val- 
ues of variables; 

«and view any part of pro- 
gram code while debugging. 

The program calls on Turbo 
Pascal itself to compile the 
code, so a supported version of 


Turbo is essential. TDebugPlus 
works with all three versions of 
the latest release—Turbo Pas- 
cal, Version 3.01A; Version 
3.00B with 8087 support or 
with Binary Coded Decimal 
support; or plain Version 
| 3.00B. 

| In use, TDebugPlus gives a 
vertical split-screen display. 
The top half displays the source 
| code, with the current line high- 
lighted. Interactive debugging 
takes place in the bottom half. A 
single keystroke toggles be- 
tween the debugging screen and 
the program's own output 


VaR 
Pals, ListInd List, 


screen. All data types, includ- 
ing arrays and records, are ac- 
cessible for examination or 
modification. You can set 
breakpoints at a particular pro- 
cedure (or function) or at a line 
number. 

TDebugPlus has its limita- 
tions. It can't reliably debug 
files with overlays or simply 
dump areas of memory. If a pro- 
gram cannot be run from memo- 
ry within Turbo Pascal—for ex- 
ample, a terminate-stay resident 
program (TMAP)—TDebug- 
Plus cannot debug it. However, 
the related TMAP program will 


t PROCENRE Add(L + string2@; F : stpingl3); 


Temp Person; 

2 Dae = Wh Tih 
L) 

3 Neu( Pals); 


pal ‘he ———————— T-DebugFLUS 1.08 === 


jatenent 1 
a 7$R60 Points te: $0000: 50000 
sak at: ADD, Statenent 1 
slit ee aunts to: $0027: $0000 
wit Mastin’ *Blauoyt? 
via tit Taogt 


TDebugPlus keeps source code tn the top of the screen, while debugging takes place 
below. Above. the debugger exomines and changes the value af a varioble 


Instant-C€ 2.0 Links Code 
With External Libraries 


ig 
Pus HANDS ON 


BY ROLAND RACKO 


Rational Systems’ upgrade to 
instant-C, its interpreter for the 
C language, moves this product 
from being simply good to be- 
ing a real winner. New features 
improve the language training 
and debugging environment, 
but most appealing to software 
developers is /nstant-C’s ability 
to link object modules from any 
Microsoft C- or Lattice C-com- 
patible programs. 

Instant-C differs from other 


C language interpreters by its 
ability to produce a standalone 
executable form of the ASCII 
text source files. It does this by 
secretly compiling the source 
into native PC object code as 
you enter, correct, and run dur- 
ing the debugging activity. 

A simple command causes 
the results of these secret activi- 
ties to be saved to a normal 
-EXE file on disk. This file may 
be later run at full native object 
code speed. 

This new release enhances 
the professional software aspect 
by allowing dynamic linking of 


object modules from other ven- 
dors’ compilers or tool kits 
{such as Greenleaf‘s) during de- 
bugging. The language support 
has been brought up to full K & 
R standards. 

The library contains many 
useful MS-DOS interface rou- 
tines, as well as some powerful 
real-time interrupt-handling 
aids. 1 found the Watch debug- 
ging command especially handy 





for discovering when a variable | 


was being modified by my bad 
code logic. 

If you have an earlier ver- 
sion, the Watch command and 
object module linking facility 
will be a welcome improve- 
ment. If you are looking for an 
interpreter, /nstant-C’s features 
make it a top choice. a 
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TDebugPlus 

TurboPower Software 

3109 Scotts Valley Dr. 

Scotts Valley, CA 95066 

(408) 438-8608 

List Price: $60 

Requires: 256K RAM, two 
disk drives, Turbo Pascal (Ver- 
sion 3.01A or 3.00B), DOS 2.0 
or later. 

in Short: A true source-code 
debugger for Turbo Pascal, with 
the added benefit of enabling 
other symbolic debuggers such 
as ATRON Software’s Source 
Probe. 
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create a standard format .MAP 
file. Any symbolic debugger 
that works with the Microsoft 
languages (SymDeb is support- 
ed; I tested it with ATRON Soft- 
ware’s Source Probe and Peri- 
Scope and had no problems) can 
accept this .MAP file. 

It’s possible to do serious 
software development without a 
source-code debugger, as Turbo 
Pascal programmers have 
shown, but it’s not easy. Some 
bugs just can’t be found any 
way but interactively. Now that 
TDebugPlus is available, no 
Turbo programmer should be 
without it. 
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Instant-C, Version 2.0 
Rational Systems Inc. 

P.O. Box 480 

Natick, CT 01760 

(617) 653-6194 

List Price: $495; free upgrade 
to registered users. 

Requires: 512K RAM. 


in Short: Rational Systems’ 
upgraded C interpreter is a real 
winner. It differs from other C 
interpreters because it can pro- 
duce a standalone executable 


form of the ASCII text source 
files. Not copy protected. 
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Maynard Has A 
Little Surprise 
For IBM PC Users. 


Surprise," Maynard’s new high-speed board increases 
your IBM PC’s* speed up to 212 times, and 
doesn’t take up an expansion slot! 


“| just calculated my Lotus ana pe ina “Maynard's ene mie the PC's s to 2.6 
fract t's over 212 times its 


r ‘249). wai 


© increases PC speed up to 2% y 


ion of the time it used to take! Maynard's new pil [kil 
Surprise is fast!" 





“A 


times! 

© doesn't use an expansion slot! 
¢ installs in seconds! 

@ works with the IBM PC and XT, 
Compaq, and NCR Model 4*! 

© surprisingly low cost! 


Available at the finest computer stores. 
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=:.. Maynard Electronics 


Shaping tomorrow’s technology. 
460 E. Semoran Bivd., Casselberry, FL 32707 305/331-6402 


“linstalled Maynard's Surprise even though | 
didn't have any TR RCKe slots left! Was 
surprised! Now my PC's faster than ever!* 





BIO FG and XT ore iracarraris of eecnational Guamees Mactines: Compan 6 
a trademark of Compaq Computer NCA ie a trademark of NCA 
Corporation Prices for Compaq and Model 4 are slightly higher. 


IBM new 2400 bps PC Modems 
give you an easy choice: 


r Stand-alone. 
The IBM 5842 
2,400 bps Modem. 
, 
a ee ee ae 






Either way, you can’t go wrong. 

With IBM’s new modems and a personal 
computer you can tap into information at a 
very impressive 2,400 bits per second (bps). 

That translates into a binary file transfer 
speed of nearly 13 K characters per minute— 
or over six pages worth. Now imagine the im- 
pact that can have on your long distance tele- 
phone bill. 

But these new modems aren't just fast, 
they’re also versatile. They can both send and 
receive data asynchronously at speeds rang- 
ing from 2,400 bps down to 75 bps. 

Both modems are compatible with the pop- 
ular “AT” command set, as well as the IB 
command set. And they have been tested for | 
compatibility with fect PC communications 
software such as Crosstalk™ XVI, Microsoft® 


Access, Kermit, Smartcom® and Smartcom II® 


















The Automatic Modems 
These modems feature 
Automatic Adaptive Equaliza- 
tion at 2,400 and 1,200 bps— 
which means they will continu- 
ously fine-tune themselves to com- 
pensate for changes and noises on the 
telephone line. The result is, you can re- 
ceive Le over a wider range of telephone 
line conditions. 

Both modems also feature automatic or 
manual answering and dialing. They'll auto- 
matically switch to pulse dialing if tone dial- 
eer work. They have automatic 
redialing. And once a’connection is made, 
automatic ne detection. They also have 
automatic detection of a voice or a failed call. 

A Modem with a Memory of Its Own 

The stand-alone IBM 5842 2,400 bps 

: Modem offers some additional features. It 
can also send and receive data synchronously 

_ at speeds of 2,400 bps or 1,200 bps. You'll 

_ find extensive “Help” menus. A dial direc- 

: tory for 20 phone numbers. A log-on direc- 
tory for five log-on sequences. A built-in 

attern generator for self testing. Diagnostics 

implemented from the front panel as well as 
from the computer keyboard. And a com- 
plete array of LED Status Indicators to give 
you a quick visual check on what’s happening. 
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Internal. 
The IBM 
Personal Computer 
2,400 bps Modem. 


Which One Is for You? ee 

The internal IBM Personal 
Computer 2,400 bps Modem is de- 
signed to occupy a half slot in the a 
IBM PC, XT, At and 3270 PC. 

The stand-alone IBM 5842 2,400 
bps Modem is compatible with all models 
of IBM Personal Computers. And, in addition 
to the features mentioned above and its 
internal power supply, the significant 
difference is that a stand-alone modem can 
be moved from PC to PC more easily than 
an internal modem. 

If you feel that 2,400 bps is more modem 
than you need, we also offer the stand-alone 
IBM 5841 1,200 bps Modem, and the internal 
IBM Personal Computer 1,200 bps Modem. 

For the Authorized IBM PC Dealer nearest 
ou—or for free literature on the IBM family of 
C Modems—call 1 800 IBM-2468, Ext. 14]/EM. 

Or you can contact your = 
IBM marketing representative. = == 


trademark of Microsoft Corp. 


of Hayes Microcomputer Products, In. 


Crosstalk is a trademark of Microstuff, Inc. Microsoft is a 
Smartcom and Smartcom |Il are reguetered trademarks 
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aT —= ———-————~-E] PS-10 is emerging as the champion in-Laser Image- 
Printing Systems, As a second-generation printer, it. 
beats all contenders to the punch. In value, as well as in 
performance. 

; "It gives you a 10 page per minute print 
speed. That’s 25% faster performance than 
the 8-count of first generation laser printers. 
Want endurance? It delivers up to 600,000 
pages during its long life cycle — six times 
longer than the leading challenger. That 
Means, you can count on its low cost of 
ownership. 

LIPS 10 goes the distance. It’s made to print 
15,000 pages per month, surpassing the 3,000 pages per 
month of its competitors. 

You also get the style you’re looking for. A big round of 





fonts and graphics. And PC software compatibility with 
CAITOH three emulations that lets it take on the most popular 
CIE Terminals applications. Plus, a smart panel that features a 40- 
CIE Terminals, Inc. character English text LCD display for ease of use. 
2505 McCabe Way, Irvine, CA 92714 The LIPS 10 laser printer. Compared to all others, it’s 
Telephone: (714) 660-1421 (800) 624-2516 clearly the champion. 
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Finally! Someone 
Who'll Like the 
AT Hard Disk 


From a requisition justification 
form for a new PC received by 
the data processing department 
at the Swedish Hospital Medical 
Center in Seattle: 

“Primary Use: Word pro- 
cessing. spreadsheet, data ana- 
lyses, and annihilation.” | 





Let’s Make a Deal 





Selling price but three. 


on the packaging—is $125. 


Ideaphone 
| (continued from page 36, 
calls can be picked up by some- 
one else before they ring on 
your system. A special switch 
on the board prevents the sys- 
sem from dialing oat. This fea 
ture allows you to use the sys- 
tem as a receive-only telephone 






FIRST 


Why Editors 
Keep Large 
Wastebaskets 
Handy 


‘*TeleVideo Systems Inc. finds 
that answers to the problems 
with all LANs, including its 
own, afe secrets of success in 
creating the right mix of vendor, 
VAR, and user accept- 
ance,”’"—TeleVideo press re- 
lease 


PC-Desk, a slow SideKick-like pop-up desk accessory from Soft- 
ware Studios (8516 Sugarbush, Annandale, VA 22003), has not one 


In an advertisement aimed at dealers, Software Studios says the 
‘*suggested retail”* price for PC-Desk is $99 or $79 through Decem- 
ber on a special promotion. But the cover price—the price printed 


for special applications. 

The Ideaphone lacks a few of 
the features found on fancier 
(and more-expensive) desk tele- 
phones—like the ability to 
sense a busy signal and periodi- 
cally redial, as well as the abili- 
ky locoference two-lines, 

Otherwise, the Ideaphone’s 
only really negative feature is 


| Chip of Fools 





Reference Encyclopedia 
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R.LF. 


‘IBM has asked its employee to take accrued vacation, plus cash, to 
help the company fight its business slump . . .”” 


—MIS Week, July 21, 1986 





EDITED BY BILL HOWARD 
































“The 80286 is a much more so- 
phisticated ship supporting four 
levels of protection. ** 
—Foreword by Bill Gates to 
Microsoft's MS-DOS Technical 


Heard or seen unything offbeat, unusu- 
al, or just ploin dumb ubout the computer 
industry? Send your offerings to Com- 
muniqués, PC Magazine, One Pork Ave., 
New York, NY 10016, (212) $03-5293 or 
MCI Matl 157-9301 . Contributors re- 
ceive $50 and a PC Magazine T-shirt. 
Contributors this issue: Edward Gor- 
don (PC requisition). Potricia Phelps 
{18M employee), Robert Gul (PC Desk). 
Jonathan Matzkin (Tele Video), 


that it takes about 3 seconds to 
reset after completing a call. 
Telephone users in the United 
States expect a dial tone to be 
there when they pick up the re- 
ceiver. Waiting 3 seconds to 
dial a new number doesn't seem 


) tthe wel, Sul telephone power 


users are just as picky about 
speed as microcomputer power 
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Dear PC Tutor: 
Pleeze to 
Rekommend a Good 
Grammar Checker 
forMyPC... 


“We like to know more infor- 
mation about your soft. 

**We have a PC IBM Num- 
ber 919215. 

“We will be very glad to re- 
ceived your answer. 

“Thanks and sincerely 
yours."* 



































Magazine's PC Tutor 





users are. 

Will the Ideaphone be a win- 
ner? Maybe. Ideatech supplies 
flexible telephone hardware and 
good ways to interface the Idea- 
phone with applications soft- 
ware. But the key to success 
will depend on whwt_applica- 
tions other companies design 
for this system. | 
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Elustrations, Frank Marciuliano: 





@ NEW ON THE MARKE 


Low-Cost Slidemaker Offers 
High-Resoiution Presenta- 
tion Images 

Presentation Technologies 
aims Imagemaker, a PC-based 
desktop slidemaker, at business 
presentation applications. The 
$4,995 device produces color 
35mm slides, with 8,000-line 
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—_ eo i 
—_ 












Turbofonts: Scientific, 
Foreign Characters For 

Top Word Processors 
Scientists and users who write 
in foreign languages are faced 
with a difficult choice: they can 
either use one of the top-selling 
English-language word proces- 
sors and improvise the special 
characters they need or settle for 
a special word processor that 
may not have all the features 
they need. 

Image Processing Soft- 
ware's $149 Turbofonts is an 
attempt to give such users the 
best of both worlds by adding 
screen and printer support for 
special characters to top-selling 
word processors such as Word- 
Perfect, Microsoft Word, Mutti- 
Mate, OfficeWriter, Volks- 
writer 3, XyWrite ll, and 
others. 

Turbofonts is a memory-resi- 
dent program that takes over the | 
screen, printer, and keyboard, 





allowing users a choice of over 
30 predefined character sets or 
customization from a library of | 
over 1,000 characters. The pro- 
gram works as is with an EGA | 
and display or with an optional | 
$75 PROM with other configu- | 
tations 

List Price: Turbofonts, $149; | 
optional characler PROM, $75. 
Ienage Processing Suloeare dnc 

4414 Regent St., Madison, WI 
53705; (608) 233-5033. 
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resolution, from PC graphics 
software. 

Imagemaker uses a combina- 
tion of phototypesetting and 
plotter technology and uses 
typesetting characters, sym- 
bols, and shapes on film from 
font cartridges, with text pro- 
portionally spaced and automat- 


ically kerned. In graphics 


Presentation Technologies’ 
$4,995 Imagemaker ollows 
users to produce 35mm color 
Slides with 8,900-line resalu- 
tion from standard business 
graphics software by writing 
with light directly anto film, 
much aso 
plotter does 
with pens an 
r. 


HOT PROSPECT 


AFFORD 


mode, it projects a beam of light 
onto the film, manipulating it 
like a plotter pen on paper. 

It supports two film types: 
Ektachrome for high-quality 
slides, and Polaroid Polach- 
rome for instant results. 

List Price: Imagemaker, $4,995. 
Presenialion Technologies, 743 N. 
Pasionia Ave., Sunnyvale, CA 
94086, (408) 749-0746. 
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AST sina Sol Offers 2 
Megabytes Expanded RAM, 
Enhanced Graphics 

Continuing the recent trend of 
greater board-level integration, 
AST Research has introduced 


_ NEC’s Multispeed: 9.54-MHz Laptop 
| Weighs 11 Pounds, Runs DOS 


NEC Home Electronics has 
moved into the DOS-on-the- 
run market with its 11- 
pound, $1,995 Multispeed 
laptop computer. 

The Multispeed’s dual- 
speed power (software-se- 
lectable 4.77 and 9.54 MHz) 
derives from its NEC V30 
microprocessor. Two 720K- 
byte 3%4-inch floppy disk 
drives provide disk storage. 
The Multispeed includes 
640K RAM and 512K bytes 
of built-in ROM programs, 
including an outliner, a filer, 
anotepad, a dialer, and a ter- 
minal-emulator. Also in- 
cluded are parallel, serial, 
and pbone ports and an out- 
let for an RGB monitor. 

The Multispeed’s display 
is a 640- by 200-pixel ‘‘su- 
per-twisted-pair’’ LCD, 
which is compatible with 


eee 








IBM’s Color/Graphics 
Adapter, and the keyboard 
features 85 keys, including a 
separate numeric keypad. A 
Hayes-compatible modem is 
a $400 option, as is a $99 
adapter that lets you access a 
desktop PC’s disk drives. 
List Price: Multispeed, 

$1,995; modem, $400; disk 
drive adapter, $99. NEC Home 
Electronics (USA) Inc., 1401 
Estes Ave., Elk Grove Village, 
IL 60007; (800) 323-1728; 
(312) 228-5900. 
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NEC's $1,995 
Multispeed 
laptop porta- 
ble runs ata 
top speed of 
9.54 MHz and 
contains 512K 
bytes of ROM- 
based soft- 
ware. 
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its RAMpage/EGA, a 2-mega- 
byte AT-compatible expanded 
RAM card with IBM EGA~ 
compatible color graphics on 
the board. 

Retailing for $1,795 with 2 
megabytes of memory, the 
RAMpage/EGA supports both 
the Lotus/Intel/Microsoft ex- 
panded memory specification 
and AST’s enhanced EMS and 
can allocate RAM to backfill 
conventional memory up to 
640K bytes, as well as for ex- 
panded or extended memory. 
As well as the EGA, the display 
adapter supports IBM's CGA 
and monochrome standards and 
Hercules’s monochrome graph- 
ics standard. 

List Price: RAMpage/EGA, 
$1,795. AST Research Inc., 2121 
Alton Ave., Irvine, CA 92714; 
(714) 863-1333. 
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Moduiar Storage System 
includes Disks, Tape, 
And Soon, CO-ROM 
Western Digital Corp., the 
dominant maker of PC disk con- 
troller boards, has introduced a 
line of stackable small-footprint 
backup storage devices called 
VersaStak that are connected 
via a patent-applied-for inter- 
locking switch. One PC board 
provides the SSC] interface to a 
225-wailt base power system 
that drives up to seven devices, 
from an 85-megabyte hard disk 
with a 30-millisecond access 
time to a 60-megabyte tape unit 
running at 5 megabytes per min- 
ute in streaming mode. 
CD-ROM and CD-WORM 
modules will be added in sever- 
al months. An intelligent file 
server is also planned. All Ver- 
saStak modules measure 12.5 
by 9.4 by 5 inches. 
List Price: VersaStak base, $395; 
AT adapter card, $195; XT adapter 
card, $150; 85-Mbyte disk drive, 
$2,995; (70-Mbyte disk drive, 
$3,995; 60-Mbyte tape unit, 
$1,395; CD-ROM, $1,795. 
Westen: Digital orp 2825 
McCabe Way, Irvine, CA 92714; 
(714) 863-0102. 
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Laser Printing Systems . ‘ 
Optimized to Print Forms 


| Two integrated printing systems 
) may eliminale the need for pre- 
printed paper forms. 

The $5,995 Formwritcr 2X 
Laser Printing System, from 
Electronic Forms Systems, 
‘consists of a laser printer and 
software that merges applica- 
tions program data with elec- 
tronically stored forms. The 
‘system generates up to cight 
completed forms per minute, 
and up to $,000 electronic forms 
and 150 fonts can be stored ona 
hard disk and accessed by the 
system’s Formdriver software. 

The $3,995 Laserpower 11, 
from CMS. prints ten pages per 
“minute and features 18 resident 
type fonts. It also offers a pro- 
prietary command language for | 
generating forms, business — 
graphics, and bar codes. The 





















C Language Tools Take Off: 
C++ for PCs, Window- 
Creation Routines 
The C programming language 
has risen in popularity to the 
point that some pundits are de- 
claring C the number-one PC 
language. A flurry of recent C- 
related product announcements 
teflects this phenomenon. 
Lifeboat Associates’ Ad- 
vantage C+ + is a $495 PC im- 
plementation of AT&T’s C++. 
In addition to providing en- 


















The business of business pre- 
sentation graphics has gotten a 
shot in the arm from three pro- 
grams that expand graphics op- 
tions by interfacing with estab- 
lished programs. 

Neuendorf Systems’ $100 
P2D converts /-2-3-generated 
| -PlC-format files to AutoCAD’s 
-DFX format. This allows you 
| to generate simple graphs from 
their spreadsheet data and en- 
| hance them using AutoCAD's 
considerable resources. 

Micrografx has added to its 
collection of Microsoft Win- 
dows-based CAD and drawing 
software (Windows DRAW! and 





© serpower Il. 








printer has a claimed monthly 
duty cycle of 15,000 pages and 
a total lifespan of 600,000 
pages. 

As an introductory offer, 
CMS bundles Digital Research 
Corp.'s GEM Graph and GEM 
Desktop presentation-quality 
graphics packages with the La- 





hanced type-checking and data- 
abstraction features, Advantage 
C++ is fully compatible with 
both Microsoft Corp.'s and Lat- 
tice’s C.compilers. 

Greenleaf Software's $225 
DataWindows is a library of C 
windowing and data-entry rou- 
tines. The package includes 
over 135 functions. Source code 
for the routines is available for 
an additional $225. 

List Price: Advaniage C++, 
$495. Requires: 512K RAM, 


1-2-3-to-AutoCAD Converter, Windows 
Graph! Expands Graphics Options 


=] Vorksheet 


es ‘ 
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CMS‘s $3,995 La- 
serpower If con- 
tains 18 resident ~ 
type fonts anda 
proprietary page- A 
description lan- > 
guage for generat 
ing forms, graphs, 
and bar codes. 




















List Price: The Formwriter 2X 
Laser Printing System, $5,995. 
Elecironic Forms Systems, 2395 
Midway Rd., Carrollton, TX 
75006, (800) FORM-FREE. 
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Lisi Price: Laserpower II. $3,995. 
CMS, 3080 Airway Ave., Costa * 
Mesa, CA 92626; (714) 549-9111. 






LINK 3.0or laler, DOS 2.0 or later. 
Lifeboat Associates, 55 S. 
Broadway, Tarrytown, NY 10591; 
(914) 332-1875. 
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List Price: DataWindows, $225; 
source code, $225. Requires: 256K 
RAM (512K recommended). 
Greenleaf Software, 1411 LeMay 
Dr., #101, Carrollton, TX 75007; 
(214) 446-8641 . 
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In*a* Vision) with a presenta- 
tion graphics package. Win- 
dows Graph! sells for $395 and 





a 


Fite Edit Calculate Options 





While it can stand alone, Micrografx’ s $395 Windows Graph! supports all Windows 


PC MAGAZINE a 


functions, including the clipboard and the Dynamic Data Exchange protocol, 
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Ashton-Tate, Tom Rettig 
Introduce Utilities 

For dBASE Programmers 
In the rush to provide better pro- 
grammer’s tools, Ashton- 
Tate’s dBASE family of pro- 
grammable database manage- 
ment systems has not been 
forgotten. 

Ashton-Tate itself has an- 
nounced dBASE Programmers’ 
Utilities, a set of 35 dBASE and 
12 DOS utilities designed to let 
programmers recover damaged 
dBASE files, create sereen de- 
signs, and perform rapid disk 
searches. The utilities work 
with both dBASE III Plus and all 
versions of dBASE III. 

Consulting company Tom 
Rettig Associates’ first foray 
into the world of commercial 
software is its $99.95 Tom Ret- 
tig’s Library, a collection of 
140 utilities in separate volumes 
for dBASE Hl Pius and Nan- 
tucket Software’s Clipper. 

List Price: dBASE Programmers’ 
Utilities, $89.95. Requires: dBASE 
dil or dBASE Hf Plus. Ashton-Tate, 
2101 Hamilton Ave., Torrance, CA 
90502-1319; (213) 329-8000. 
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List Price: Tom Rettig’ s Library, 
Clipper and dBASE II Plus 
versions, $99.95 each. Requires: 
Clipper ot dBASE Hl. Tem Rettig 
Associates, 9300 Wilshire Blvd., 
#470, Hollywood, CA 90212- 
3237; (213) 272-3784. 
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includes a run-time Windows 
module, so it does not require 
Windows. It supports the Dy- 
namic Data Exchange protocol, 
allows linking of worksheets 
into charts, and includes a vari- 
ety of interactive drawing fea- 
tures. 

List Price: P2D, $100. Requires: 
256K RAM. Neuendorf Systems, 
28 1 Continental Dr., Pottslown, 
PA 19464, (215) 327-2970. 
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List Price: Windows Graph!, 
$395. Requires: 384K RAM, DOS 
3.0 or later. Micrografx Inc., 1820 
Greenville Ave., Richardson TX 
75081; (214) 234-1769. 
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Express 60-Meg Hard Card: 


BY HOWARD MARKS 

Express Systems’ 60-mega- 
byte Hard Disk Card is the ulti- 
mate development in these bolt- 
ed-together hard disk cards. 
Express has taken two Lapine 
Technologies 20-megabyte 32- 
inch Winchester disk drives, an 
OMTI 5527 RLL-encoded half- 
length controller (allowing 30- 
megabyte storage on what 
would otherwise be a 20-mega- 
byte disk), and the required 
brackets and cables to create a 
60-megabyte hard disk card. 
Express charges $] ,095—about 
what others charge for 20- or 
30-megabyte hard disk cards. 

Although Express Systems 
has advanced the state of the art 
by creating this 60-megabyte 
hard disk card, the Hard Disk 
Card does have several signifi- 
cant drawbacks. Most impor- 
tant, it is large enough to cover 
three slots. The company rec- 


Wide Body, Sturdy Design 


ommends installing it in slot 
two (second from the speaker), 
where it will occupy slots one 
and two and the space up to the 
edge of the case. 

The Hard Disk Card runs 
rather warm and does generate 
quite a bit of heat. When placed 
in a clone with several other 
cards, including a Genoa Spec- 
trum, which also runs warm, 
my system showed signs of 


overheating. Aside from the 
threat of imminent failure, run- 
ning warm causes the problem 
of premature aging of the PC’s 
chips. 

The disk drives used in the 
Hard Disk Card are of rugged- 
ized construction and include a 
mechanism to lift the heads off 
the media when powered down. 
The card is about as fast as most 
20- to 30-megabyte add-on hard 


Express Systems’ chubby Hard Disk Card uses two stots if you use slots one and two on 
a PC, next to the cover; otherwise, the 60-megabyte card needs three. 


FoxBASE + Maintains Stunning Speed, 
Adds dBASE Ii! Plus Compatibility 


BY GLENN HART 
When PC Labs tested Fox Soft- 
ware's FoxBASE in Project Da- 
tabase II (PC Magazine, Vol- 


ume 5 Number 12), it earned | 


high marks for solid perfor- 
mance. FoxBASE is based on 
dBASE I! syntax, though, and 
so the many advances in dBASE 
1H Plus weren't available in that 
package. 

Now Fox Software has re- 
leased FoxBASE +, which is de- 
fived from dBASE II Plus. Fox- 
BASE+ is basically a pseudo- 
compiler: your source code is 
compiled on the fly as it is load- 
ed, or you precompile it for fast- 
er loading from disk. The com- 
piled code can be run in the 
normal FoxBASE+ environ- 





ment or by a special run-time- 
only version (multiuser versions 


| are available, too). 


Developers can distribute the 
run-time version with their 
compiled code to hide the 
source from the end user. The 
ftun-time approach has a reputa- 
tion for slowness, but this defi- 
nitely doesn’t apply to Fox- 
BASE+. 

Some other dBASE clones 
offer an assortment of nonstan- 
dard language extensions. Fox 
Software has decided to take a 
more conservative approach, 
with only a few new commands 
to tempt the programmer. The 
most notable additions are 
memory variable arrays and 
multiple relations out of a data- 
base. This last feature permits 
far more complex interrelation- 
shifts between data files with 


much less programming. 

Initial tests of FoxBASE+ 
were simply stunning. | ran the 
tworeports written in dBASE fl 
Plus for Project Database II. 
FoxBASE+ ran them with no 
changes, as did Nantucket's 
Clipper. FoxBASE+ was four 
to five times faster than dBASE 
1 Plus and well over 40 percent 
faster than Clipper. 

Fox Software claims to have 
tun a quarter-million lines of 
aBASE Ill Plus code without 
any changes. FoxBASE + is ex- 
tremely compatible, but it does 
have some significant omis- 
sions. There’s no Assist system 
(which developers won't miss), 
and several of the newest 
dBASE enhancements—such as 
View, Query, Catalog, and the 
screen-painting system—aren’t 
included 
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Hard Disk Card, Model 6060 
Express Systems 

12544 Remington Rd. 
Schaumberg, IL 60196 

(312) 882-7733 

List Price: $1,095 

Requires: DOS 2.0 or tater. 

In Short: A 60-Mbyte hard disk 
card that needs two or three 
slots, 
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disks with an average access 
time of about 80 milliseconds. 
Most 60-megabyte add-on disk 
drives use voice coil positioners 
with average access times in the 
20- to 40-millisecond range. 
The two disk drives are ad- 
dressed as a C: and D:, though 
the Hard Disk Card includes a 
utility that allows you to run the 
card as a 60-megabyte volume. 
Express Systems’ 60-mega- 
byte Hard Disk Card is a good 
buy for a PC that has spare slots 
and doesn’t need fast access. 
But it should be avoided if your 
PC already runs warm. a 


| 


FACT 
BOLE 


FoxBASE + 

Fox Software Inc. 

27475 Holiday Ln. 

Perrysburg, OH 43551 

(419) 874-0162 

List Price: Development copy, 
$395; royalty-free, run-time 
copy, $500. 

Requires: 512K RAM, two 


disk drives, dBASE iff Plus, 
DOS 2.0 or later. 

In Short: A fast executing 
dBASE-compatible interpreter 
also available in a run-time ver- 
sion. Not copy protected. 
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New versions of Clipper and 
WordTech’s dB/Compiler are 
due soon, and PC Labs will look 
atthem, too. But, on the basis of 
this first look, FoxBASE + 
zooms to the head of the 
dBASE-commatibie class. 
















resentations! Newsletters] 

Flyers! Signs! Overhead foils! 

Invitations! Menus! Logos! 
Announcements! Banners! Layouts! 
When you need a good-looking visual 
quickly, you need FONTASY — superb 
typefaces, drawing, and pictures in one 
easy-to-use package. 

FONTASY gives you a “what-you-see-is- 
what-you-get” picture, as you type and 
draw on the graphics screen of your IBM-PC. 
You can create a page at a time, see a mini- 
picture of it, print it, and save it on disk. Page 
size is limited only by memory, not by screen 
size, 


Highlights 


Proportional space, justify, kern, boldface, 
re-position, magnify and shrink, black/white 
Teversai, rotate, mirror image, lines, rec- 
tangles, ovals, draw, fill-in, undo (and un- 
undo), on-line help, 200-page book, and easy 
control from keyboard or mouse. 

Fonts, fonts, and more fonts! We have 
over 275 Add-On typefaces in our growing 
library. Each disk of about 10 fonts costs 
$24.95 and we will be happy to send you free 
print samples on request. 

Picture Library! Each of the six FONTASY 
ART FOLDERS” contains about 100 large 
(full-screen), high-quality add-on pictures 
and costs $29.95 per disk. Please see back 
issues of this magazine for examples, or ask us 
for free print samples. 


4 
@ Centering: vebhhntl 
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celesories: Holidey: Sports-Recreetion-Music; Attention-Getters, 
Food; Animels-end-Plents; Home-end-Office, $29.95 per disk. 






See What You Can Do 
With 











part covert: on 


FONTASY ART FOLDERS. 


Eech folder conteine ebout 100 profeseionelly 
drewn pictures, converted by cemere to 
computer imeges end reedy for use with 
FONTASY VERSION 2. Now eveileble in siz populer 
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Fontasy prented ail of these, 


Equipment Needed 


(BM PC, XT, AT. or true compatible (Compag, etc ) with 
1BM or Hercules grephics adapter and graphics monitor, 
256K memory needed for partial pages, 448-640K 
recommended for full pages on most printers. 
Mouse optional MS-DOS 2 10 or ebove. 
FONTASY supports IBM Graphics Printer, 
Proprinter; Epson FX, JX, LX, MX, RX, and 

LQ, C.ltoh 8510, 1550, 1570, ProwriterJr, 

H-P LaserJet, LaserJet-Plus. ThinkJet, Microline 
92-293 (native or IBM-compatible), Gemini 
10X, 15X, Radio Shack DMP 105-430, 2100, 
Toshiba 352, 1340-1351, Star, end most 

IBM / Epson-compatible printers. 





Money-Back Guarantee 


FONTASY is not copy-protected and has a 
30-day money-back guarantee. If you order 
includes 28 Fonts now, we will include 28 fonts (a $50 value) at 


6 & 60 smali pictures no extra charge. So, call today. 
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818-765-4444 
PROS. aes: 
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4 7248 Bellaire Ave., Box 560 ae, 
I No. Haliywood, CA 91603-0560 otal 
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ne —— Company 
Address 
City, State, ZIP 
Visa/MC 


Telephone 


Exp. Date 
Computer ___________ Memory __._____ Printer 
Terms M/C, Visa, checks Please add $3 00 shipping and handling in US or 
Canada, $15.00 overseas, $2 00 for C OD, and sales tax In Calif 
a a A A A Ol A SE A SS OS 
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Orbiter: Simulating Space Labor 


BY STEVE SAGMAN 


No doubt fans of Gato, the sub- 
marine simulation game from 
Spectrum HoloByte. are eager 


to rush out and try the compa- | 


hy’s new space-shuttle simula- 
tion, Orbiter. Many will be dis- 
appointed. 

Unlike Gato, which is really 
a game, Orbiter is a highly ac- 
curate simulation. In fact, it’s so 
accurate that it laboriously pin- 
points the shuttle’s exact posi- 
tion using elaborate orbital-me- 
chanics computations. While 
that kind of precision will be a 
turn-on to astrophysicists and 
space-travel aficionados, it'll 
bore anyone else. 

During a mission, Orbiter 
quickly aot down under the 


—_ 


Orbiter’ s regularly updated contral panel may give vou the sensation of being in 
charge of the space shutile, hut it’s short on visual impact. 


complexity of all its calcula- 
tions, and it uses too much pre- 
cious CPU time to update bland 


Goal-Seeker Answers 
Limited 1 -2-3 Queries 


BY IRIS KNITTEL 


Goal-Seeker, a memory-resi- 
dent utility program that moon- 
walks through /-2-3 spread- 
sheets, works backward from a 
goal you establish to find **what 
if’* contingencies almost in- 
stantly. 

The program uses just 40K 
bytes of RAM, and it’s easy to 
learn; Alt-Spacebar brings up 
the menu. You can set the pa- 
rameters of Goal-Seeker's 
search, and you can also piggy- 
back goal-seeking in batch 
style. 

The program does have a 
number of limitations. It will 
vary only one data element at a 
time to achieve its goal. In addi- 
tion, the goal cell must be a for- 
mula that directly or indirectly 


references the cell where the so- | 


lution will appear. And that so- 
lution has to be a fixed-format- 
ted number (no dollar signs or 


percentages). 
Goal-Seeker’s best applica- 
tion is in complex models where 


graphics screens of control pan- 
els with only a few interesting 
out-the-window views. Often, 





you set various goals and want 
to test the interplay of individual 
factors. The program was de- 
veloped by Information Soft- 
ware of Dallas and is now being 
marketed by Brown Bag Soft- 
ware. 

List Price: Geal-Seeker, $49, plus 


you'll watch 4 or more real sec- 
onds pass for each second of 
simulation time. This program 
seems to have been designed for 
the computing power of an 
80386 machine. 

Working through the mission 


| scenarios and recovering from 


random mechanical complica- 
tions during flight (but not dur- 
ing launch) can be fascinating 
and challenging. And the num- 
ber of conditions the program 
tracks is remarkable. But unless 
your PC is optimized for speed 
(an 80286 machine or an 8087 
minimum), you'd better bring 
along at least one other crew 
member for diversion. 


| List Price: Orbiter, $49.95. 


Requires: 256K RAM, col- 
or/graphics adapter, DOS 2.0 or 
later. Specirum HoloByie Inc., 
1050 Walnut S1., #325, Boulder, 
CO 80302; (303) 443-0191. 


CIRCLE 428 ON READER SERVICE CARD 


$5 shipping. Requires: /-2-3, plus 
40K RAM free. Brown Bag 
Software, 2105S. Bascom Ave., 
#164, Campbell, CA 95008; (800) 
523-0764; (800) 323-5335 (in 
Calif.). 
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Imagentancer Plots on a Printer 


How to get an 
Epson FX printer 
to do the job of 
a plotter. 


BY HOWARD MARKS 


Like to have a plotter but can't 
justify the expense? Alps Amer- 
ica has come to your rescue with 
its Imagenhancer card, which 
enables an Epson FX or compat- 
| ible printer to accept Houston 
Instruments DMP-29 or DMP- 
41 plotter commands. You can 








even get color plots from an Ep- | 
son JX-80. 

The Imagenhancer also 
serves as a printer buffer for 
standard text sent to the printer. 
It installs as either COMI: or 
COM2: and drives a standard 
parallel printer. 

Since the card has its own 
processor and 225K bytes of 
memory, it performs the time- 
consuming vector-to-raster con- 
version necessary to draw plots 
on a dot matrix printer. While 
this enhancement doesn’t speed 
up the actual printing of the 
graph, it does free up the PC 
much sooner. Printing a graph 
from Supercalc, the computer 
was free to do other work four 
times faster than when the same 
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graph was printed with an Ep- 
son driver. 

Imagenhancer always uses 
the highest-density graphics 
mode available on the printer, 
creating very sharp, attractive 
graphs. 

The Imagenhancer cuts the 
time your computer is tied up 
printing graphs, allows you to 
use standard plotter commands 
on your Epson printer, and acts 
as a printer buffer to boot. 

List Price: Imagenhancer, $595. 
Requires: Epson FX-compatible 
printer, DOS 2.0 or later. Alps 
America, division of Alps Electric 
(USA) Inc., 3553 N. First St., San 
Jose, CA 95134; (408) 946-6000. 
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Buy SmartNotes™ and get a one year 
to Personal Computing (12 issues), Lotus (12 issues), 
PC Magazine (22 issues), or InfoWorld (51 issues). 


martNotes is already one of the top- 
selling software products in the U.S.A. You 
don’t need a special incentive to pick it up. But 
what the heck; ‘tis the season to be jolly! 

We've hidden a valuable gift certificate 
inside every box. Choose any one of four great 
magazines and receive a full year subscrip- 
tion on us. 

If you've been planning to buy 
SmartNotes, now is the time to act. And if 
you've never heard about our product, a new 
magazine subscription might help you keep 
up. Lots of people are writing about 
SmartNotes. They say it's “remarkable,” 
“brilliant,’ “indispensable.” 

Check it out. SmartNotes is like 3M 
Post-it Notes for your computer. It gives you 
an inexhaustible supply of bright little notes 
with special electronic glue on their back. 


gift subscription 


Stick them to database records, spread- 
sheet cells, DOS file directories and any 
phrase or passage in your word processor. 
Add comments, record assumptions and pro- 
vide supporting information. Nothing slips 
through the cracks! 

SmartNotes works great with Lotus 
1-2-3, Symphony, Multiplan, SuperCalc, 
WordStar, Word Perfect, dBASE, R:BASE, the 
PFS Series, Sidekick and most popular IBM 
PC software. $79.95 suggested list price. Not 
copy protected. 

Subscription gift certificates are inside 
specially marked packages of SmartNotes and 
must be redeemed before March 31, 1987. 
Available from Personics™ and at dealers 
nationwide. Certificate good for new U.S. 
subscriptions only. Not valid for renewals. 


Post-it is a trademark of 3M. 
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§Great Gift Ideas 

8° Give SmartNotes and keep the certificate 

B Give the certificate and keep SmartNotes 

B+ Take care of two special friends 

9° KEEP EVERYTHING FOR YOURSELF Ho Ho Ho! 

B Please send me _—_ copies of SmartNotes with 
5 special magazine gift certificate inside. $79.95 per copy 
F plus $3.75 shipping ($12 outside USA and Canada). 
residents add $4.00 sales tax. 


Payment: VISA MC AMEX Diners Check 


= 


ORD @ 

SIGNATURE, oP DAE 
NAME 

ADDRESS PRONE 
an STATE EJ 
To order, mail coupon or call toll-free. 


MA 800-447-1196. Nationally: 


800-445-3311 


PERSONICS CORPORATION 
2352 MAIN STREET 
CONCORD, MA 01742 
617-897-1575 
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WEVE PUT 
200000 PEOPLE 
INTO ANALYSIS. 
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Money. couched in terms evena you from feeling frustrated. 
Asa source of emo- novice can quiere come Achieving instant 
tional distress, few things to terms with. gratification. 
can compete with it. If, on the other hand, When it’s time to examine 
So it’snicetoknow you seek software that your financial profile—at 
that, when it comes to can stand up to a small tax time or any time you’re 
dealing with money, business, then the speed _ in the mood—a keystroke 
nothing competes with and automatic double; is all it takes to generate 
Dollars and Sense® entry accounting that’s the kind of detailed self- 
For over three years, built right in will give you analysis you see at the top 
Dollars and Sense has a sense of power. of this page. 
been the world’s best- While the absence of Income statements, 
selling way to come to copy protection will keep balance sheets, year-to- 
pus with your financial date summaries, cash flow 
ehavior. analyses and a 
At home. At the office. variety of charts 
Or both. and eee will 
: ring you face-to- 
Dual personality. Bice with financial 
If you yearn for user- Feality. 
friendliness and crave a oe : 

a At which point, 
context-sensitive help- ou may want to 
ing hand, Dollars an fe down. — 

Sense offers plenty of é 

comfort. MONGBRAM 
Not to mention two ot ae 

sets of starting accounts * Raider oud CASOIOL 


(213) 215-0529 
See your dealer for a 
denwonstration. For upgrade 
information or a copy of 
infoWorid’s top-rated review, 
. call (800) 843-2482. 
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(one for personal and 
one for business), a 
menu-driven interface 
and a manual that’s 





The Source has the most similar interests an exciting place to meet, 
powerful online communications share er or ee software. 
package anywhere. And a special eae oO ae ea ee es, 
offer Le help you pack epee to choose from. Great for career or social 
power into every online session. networking. 

The Source gives you the power to CHAT Forget CB Simulator and 


the rest. Our new enhanced version gives 
you more control over real-time confer- 
encing. CHAT with one person or a dozen. 
Compose messages of any length 

without interruption. Our listing of current 
online members makes it easy to find 
people to CHAT with. A powerful busi- 
ness tool and great entertainment when 
you want some time off. 

AND MORE! Put these commun- 
ication tools together with The Source's 
investor services, news and weather, air- 
line schedules, personal computing 
information, a complete encyclopedia, 
aa shop-at-home and all the other 
features and you've got an online service 
that really gives you your money's worth. 

& Plus learn The Source with our tutorial, 
& FREE of online charges. 

GET THE MOST OUT OF THE 

SOURCE WITH THIS LIMITED-TIME 


use each of its communication tools 
individually. Customize them to perform 
specific tasks or collect vital information 
automatically. Or combine them to fill 
your communication needs. 

SOURCEMAIL Acclaimed by 
experts as one of the best electronic mail 
systems anywhere. Send electronic mail 
to one friend or a hundred clients, in 
minutes. Act on important messages with 
lightning speed. Eliminate annoying 
“phone-tag.” Send letters to non-Source 
members via Mailgram® Messages. 

PARTI A unique computer confer- 
ence center. Create productive business, 
committee or club meetings with an on- 
going word-for-word record of the pro- 
ceedings. Read notes or post your own in 
hundreds of ongoing discussions on 
stimulating topics from Jazz Talk to 
Artificial Intelligence. 
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POST The Source'’s international OFFER Join The Source between now 
online classified ad space. Post messages and January 3ist, and along with a com- 
that will be read by users all over the plimentary SourcePak user's manual, we'll 


send you How To Get The Most Out Of 
The Source by Charles Bowen and David 
Peyton—a $14.95 value— FREE (while 
“a last). m 

t's a great opportunity to get the 
most out of The Source’s powerful online 


communications features. 
*Online rates as low as 10¢/minute. Members subject to a 
$10 minimum usage fee each month. 


ee, no money. To sign ups iy INFORMATION NETWORK = = MATL TO: The Source, PO Box 1305, “I 
| mail this coupon. Or call The McLean, VA 22102 | 
Source toll-free 800-336-3366** 5 Offer expires February 28, 1987 


and give our representative this 


world, Buy and sell items or services. Find 
other members of The Source through the 
Member Directory. You can even publish 
your own electronic newsletter. A dynamic, 
electronic “town square” at your fingertips. 
SPECIAL INTEREST GROUPS 
Available at special low connect rates.* 
SIGS give you and other members with 


uoytay -WaMog.-zamog auf INC IOWA 195 0}. MOF 





claim number, 83ET 30. The most powerful resource any personal computer can have. 
C1 Yes, I want to join The Source, Company Name 
receive my complete SourcePak user's manual Name 


and take advantage of your free book offer. Bill my $49.95 Address 


membership fee* and all charges on my account (including 5 ; 
monthly fee) to: City_____..-S—sState__ Zip 





Cl Visa C1 MasterCard C1 American Express Signature 
Credit card # (ens mse 
(must be provided) PC type 
Expiration date_____ ae a. 
**In Virginia, call 703-821-6666. *Plus postage & handling Phone (day) —___________ See) —_—_—— | 


The Source is a service mark of Source Telecomputing Corp., a subsidiary of The Reader's Digest Association, Inc. © 1986 Source Telecomputing Corporation. 
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Turbo Prolog, Version |.1, offers increased support for natural 
language databases and expert systems, enhanced compilation 
speed, and reduced memory requirements. Upgrades are free to reg- 
istered users. Borland International, Scotts Valley, Calif.; (408) 
438-8400. 

= * * * * 
Microsoft Corp. has released Version 3.0 of Microsoft Project. The 
new version links to Primavera Systems’ Primavera Project Plan- 
ner and supports several network systems, including Novell's 
NetWare, Ungermann-Bass’s Net/One, 3Com Corp.’s Ethernet, 
IBM Corp.'s PC Network, and Microsoft Networks. 

* * * * 


* 


Relay Gold, Version 2.0, includes 3270 emulation board support, 
expanded documentation, and an applications program interface. 
Upgrades are free to users who purchased Version 1.0 after June 9, 
$40 for all other users of Version 1.0, and $100 for users of Relay. 
VM Personal Computing, Danbury, Conn.; (800) 222-8672. 

* * * * * 
Yale Graphics Graphstation from Software Clearing House is be- 
ing bundled with Mouse Systems Corp.'s Fieldmouse. The pack- 
age sells for $495, previously the price of the software by itself. 
Mouse Systems Corp. , Santa Clara, Calif.; (408) 988-0211. 

* * * * * 
FormTool, Version 2.0, features a merge capability that automati- 
cally merges data from dBASE, DIF, or ASCII files to produce cus- 
tomized forms. The upgraded version also includes word process- 
ing capabilities such as word wrap and text justifying. Registered 
users can upgrade for $25. Bloc Development, Miami Beach, Fla.; 
(305) 531 ae. 


* 
Fifth Ganthion Seren has released Fenbael: Verion 5.13. The 
new version is optimized for use with the Intel 8086 and 80286 mi- 
croprocessors. Version 5.13 isnot copy protected, and upgrades are 
$10 for registered users. Fifth Generation Systems, Baton Rouge, 
La.; (800) 225-2775. 
* * * * * 

Managing Your Money, Version 3.0, is an enhancement that sup- 
ports the new federal tax code, enabling users to explore the effects 
of the changes on their individual finances. The new version also in- 
corporates support for Chase Manhattan's Spectrum home banking 
system. Upgrades are $45.95 for registered users. MECA, West- 
port, Conn.: (203) 222-1000. 


= TAX ESTIMATOR Tex Surcharge 
tun curcharges for cach tities states. 


Enter up to 


The new tax code made on upgrade to Monaging Your Money necessary. but Version 
3.0 also offers a number of enchantments, including support for on-line banking. 


—— aie * 
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Ditron Corp.'s internal 256K- byte Printer Buffer now has the company's new 
Sofi Accessories atiliry program. 


Ditron Corp. has added its new Soft Accessories utility program to 
its internal 256K-byte Printer Buffer. The software add-on allows 


|_ users to erase the printer buffer's memory, control data output be- 


tween printers attached to a single computer, and print multiple 
copies of documents from the keyboard. Upgrades are $25. Ditron 
Corp., Glendale, Ariz. ; (602) 938-3165. 


* * * * * 
3Com Corp. reduced the prices on its Ethernet line of adapters by as 
much as 18 percent. The basic EtherLInk adapter was reduced 
from $650 to $595, and the EtherLink Plus dropped $200, to $895. 
In addition, 3Com has bundled its 3+ Menus menu-driven interface 
with its 3+Share network package. 3Com Corp., Mountain View, 
Calif.; (415) 960-9400. 
* * * * * 

In brief: Version 2 of PC Tools requires only 64K bytes in its mem- 
ory-resident mode and supports the Lotus/Intel/Microsoft expanded 
memory specification. Upgrades are $5 for registered owners of PC 
Tools and $15 for registered users of any other Central Point Soft- 
ware product. Central Point Software, Portland, Oreg.; (503) 244- 
5782...LaserControl, Release 3.0, has several new features, in- 
cluding laser printer setup, page enhancement, and printer 
emulation. Registered users can upgrade for $35. Insight Develop- 
ment Corp., Moraga, Calif.; (415) 376-9451...Chart-Master, Ver- 
sion 6.2, allows hard disk users to send a scries of different charts in 
succession to a plotter and can import 700 rows of data from other 
Chart-Moster applications. Upgrades are $75 for registered users. 
Decision Resources, Westport, Conn.; (203) 222-1974...Protracs, 
Version 4.0, tracks from 400 to 2,000 tasks per project and supports 
local area network environments. Users can upgrade for $10 and a 
master disk. Applied MicroSystems, Roswell, Ga.; (404) 475- 
0832...Conographic Corp. reduced the price of its Cono-Color 40 
graphics adapter to $695, a reduction of 30 percent. Conographic 
Corp., Irvine, Calif.; (714) 474-1188...Irwin Magnetics reduced 
the prices on its family of Backup tape drives by an average of 
$200 per model. Prices range from $495 for a 10-megabyte-per-car- 
tridge internal tape drive to $895 for a 40-megabyte compact sub- 
system. Irwin Magnetics, Ann Arbor, Mich., (313) 996- 
3300...Clip Art Collection, Volume 3, a $29.95 package featuring 
sports and recreation illustrations, has been released for use with 
The Newsroom and The Newsroom Pro. Springboard Software, 
Minneapolis, Minn.; (612)944-3915...Encore!, Version 3.1, has a 


} custom screen data entry feature and interfaces for all versions of 


4-2-3 and Symphony. Registered users should contact Michael 
Burke of Ferox at (703) 841-0800 for upgrade information. Ferox 
Microsystems, Arlington, Va....The second edition of 1-2-3 Tips, 
Tricks, and Traps offers new shortcuts and problem-solving hints 
for use with /-2-3, Release 2. The book is priced at $19.95. Que 
Corp., Indianapolis, Ind.; (800) 428-5331. BS 
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PASM86 2.0: Better Syntax 
Checking, Equate Processing 


BY STEPHEN R. DAVIS 


Why would anyone consider an 
assembler other than Micro- 
soft’s MASM standard? In the 
case of the new PASM86. Ver- 
sion 2.0. from Phoenix Com- 
puter Products Corp., the rea- 
sons might include an improved 
syntax checker, better equate 
processing. improved error 
messages, a larger symbol ta- 
ble, and a varicty of profession- 
al assembly language aids. 
PASM. Version 1,0... was 
Phoenix's attcmpt to create a 
simpler alternative to the over- 
complicated MASM. Realizing 
that bucking the Microsoft stan- 
dard is akin to trying to get 
Flight Simulator olf the ground 
with the flaps up. Phoenix made 
Version 2.0 much more 


MASM-compatible, However, 
Phoenix has remained true to its 
original principlcs. 

When Version 2.0 encoun- 
ters a dangcrous or misleading. 


but legal, construct (such as be- 
ginning the name of a variable 
with a **,**), PASM86 now ac- 
cepts it but generates a warning 
message. PASM86°s superior 














The single-step mode in PASM86's full-screen debugger, Pfix Lite. monitors sour code 
and changes in the micrauprovessor s status as sour program executes. 


Instant Replay Adds Life 
To Software Presentations 


BY HOWARD MARKS 


Instant Replay is one of those 
products with the potential to go 
from unknown to indispensable 
in your software library. A wor- 
thy rival to the more famous 
Dan Bricklin's Demo Program 
(by the creator of VisiCalc), In- 
stant Replay creates software 
demo disks, tutorials, and pro- 
totype screen layouts. Anyone 
wanting to share his on-screen 
work has the tools to put those 
screens intoa lively show. 

Both Demo Program and In- 
stant Replay create slide shows, 
a series of images that can simu- 
late a program’s operations or 
illustrate a structured presenta- 
tion. You can create screens ei- 


ther by capturing them from the | 


application you’re modeling or 
by using the screen painter in- 


cluded in the program. 

The screen painter in /nstant 
Replay is more powerful than 
Demo Program's, with full con- 
trol of the IBM character set, 
colors, and attributes. You also 
can save and retrieve windows 
separately from the rest of the 
screen to allow a demo to use 
windows as overlays. 


Uses Keyboard Macros 
Instant Replay improves on 
the Demo Program repertoire 
further by allowing you to use 
any software product to create 
demos through its keyboard 
macro system. /nstant Replay 
will memorize all of a demon- 
stration session’s keystrokes, 
along with the delays between 
them, and will play them back 
on demand. Using macros, you 
can capture and include bit- 
mapped graphics displays in 
your demos and can demon- 


strate the speed of the product 
being demonstrated. 


Has Keystroke Editor 

A keystroke editor allows | 
you to add or delete keystrokes 
and modify the delays between | 
strokes for maximum effect. By 
using the keystroke macros with 
the screen painter, you can cre- 
ate impressive demos retrieving | 
windows and moving blocks of 
text around the screen. You can 
make interactive demos with 
point-and-shoot menus to offer 
selections to the viewer. 

You can prepare a demon- 
stration of a package in about 
the same time it would take to 
tun the demo. /nstant Replay 
also includes a text editor simi- 
lar to SideKick’s notepad. 


Used with Plus Series 
Instant Replay’s screen 
painter can also be used to de- 
fine field types and allowable 
input string attributes, for use 
with Nostradamus’s Plus series 
of code generators to generate 
procedures callable from Turbo 
Pascal, Microsoft or IBM Pas- 
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PASM86, Version 2.0 
Phoenix Computer Products 


(617) 762-5030 

List Price: $195 (free to regis- 
tered PASM, Version | .0x, 
owners). 

Requires: 184K RAM; 
LPASM requires 256K RAM. 
In Short: Microsoft MASM- 
compatible assembly language 
package that's ideal for profes- 
sional software applications. 
CIRCLE 422 ON READER SERVICE CARO 


parser is then careful to generate 
the proper code. Phoenix's doc- 
umentation includes many ex- 
amples where MASM gives no 
warning message under the 
same conditions but proceeds to 
generate perplexing error mes- 
sages later on. 
(continued on page 59) 
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Instant Replay 
Nostradamus Inc. 

5320S. 900 East, #110 
Salt Lake City, UT 84117 
(801) 261-0769 

List Price: $89.95 
Requires: 128K RAM, one 
disk drive, DOS 2.0 or later. 


ACT 
ILE 


In Short; A software demo sys- 
tem that lets you paint screens, 
memorizes your keystrokes, 
and lets you add delays to create 
timed presentations, Not copy 
Protected. 
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cal, or Microsoft C. 

Included in the $89.95 price 
is a license to distribute 50 run- 
time copies with your demos. 

Instant Replay is an advance 
in prototyping software and a 
clear improvement over Dan 
Bricklin's Demo Program. It ts 
recommended to anyone in- 
volved in software develop- 
ment. 





STB's EGA Plus 
runs more of the best, 


faster than the rest. 


If you thought all EGA boards Faster speed and better Eee ee La al Catt hy 
were equally IBM compatible, compatibility can save EGA users | CYes! send me more information on EGA Plus. | 
look again. a lot of time and money. 1 lama Cldstributor Cdealer Cgraphics user | 
Many EGA boards won’t run But we didn’t include them in ! { 
certain IBM compatible EGA the cost. + Name { 
programs. In fact, STB’s EGA Plus is ees H 
And if they do, they're likely to one of the best priced high- ' H 
throw in a healthy dose of flickers performance boards you can buy. 1 Company H 
and random characters. See for yourself. { pene I 
Not STB. Once you compare EGA Plus! H 
When you run IBM compatible with the rest, you'll see why 1 City H 
programs with EGA Plus, you we're simply the best. bear Zip { 
get brilliant 16 color graphics and For more information on STB’s 1 H 
crisp, clear text. EGA Plus, fill out the coupon and i Phone ( » 
And you get the fastest overall send it to: f ‘ Best H 
operation of any EGA board on STB Systems H a ae H 
the market, haven | 
: ae 0, ! 

PC Magazine* said it was due Richardson, TX 75085-0414 1 Gn # HE 4 
to “tight coding,” but we like to Ocak (214) 234-8750 t ED EF ED i 
: rapes : 2 1 
ale Hes een STB Systems, inc. 
*PC Magazme, Anpust 1586 “Aclueveng The Standard, 12 EGA Boards" 1 G01 N. Glenville. Richardson, Texas 750814, | 
STH and EGA Plus are rputered trademarks of STB Systems, Inc IBM ts a trademark of Iniernahonal Business Machines Corp L aA SSS SS SSS See ae d 
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Tech Personal Computer’s 


Tech PC Twin Multiuser 
Starting From $1699 


Tech PC/XT base unit with 640K, and two 360K disk drives. 
Two high resolution monitors, two selectric style Hi-Tek 
keyboards, 50 feet of shielded cable to separate the 
two stations. 

System supports up to six printers. 

Full software support with multi-level file, security, electronic 
message facility to send and receive messages between users, 


password logon system, and system operator command level. 


System supports all popular software such as Wordstar, 
dBaselll, Lotus 123, Multimate, etc. 


THIRD PARTY MAINTENANCE 
AVAILABLE THROUGH 


Tech PC Triad Multiuser 
Starting From $2599 


Tech PC/XT base unit with 640K, and two 360K disk drives. 
Separate Intel 80188 microprocessor running at 8 MHz and 
512K for each terminal. 

Three high resolution monitors, three Selectric style Hi-Tek 
keyboards, 50 feet of shielded cable to separate the three 
stations, 

System expandable to 32 workstations. 

System supports up to six printers. 

Full support for multitasking multiterminal use with print 
spooling for multiple prir.ters, background monitoring of the 
system, dial up bulletin board support, passwork protection, 
and file/record locking supporting PC Network protocol. 
System supports all popular software such as Wordstar, 
dBaselll, Lotus 123, Multimate, etc. 


MOMENTUM SERVICE CORPORATION 





18M _ IBM XT are registered trademarks of International Business Corporation 


Multiuser Systems. . . 


Tech PC Quad Multiuser 
Starting From $4499 


Tech Turbo PC/AT base unit in portable or desktopconfigura- 
tionwith512K, multiple serial ports, three Tech PC terminals, 
connecting cables, and networking software. 

Four users expandable to nine users over dumb terminals or 
PC’s with terminal emulation software. 

Capacity for upto 16 printers at remote sites with up to6 local 
printers attached to the main unit. 


Each user canaccess 512K of RAM with memory expansion 
boards. 


Full support for multitasking multiterminal use with print 
spooling for central or terminal printing, background 
monitoring of the system, dial up bulletin board support, 
password protection, and File/Record locking using PC 
etwork protocol. 


System supports all popular software such as Wordstar, 
dBaselll, Lotus 123, Multimate, etc. 


ice ee ee 
S gto tz 


1911 Betmor Lane, , Anaheim, California 92805 
Telex 272006 Answer Back - TECH FAX: 714-5568325 


Tech PC Turbo Quad Multiuser 
Starting From $5999 


Tech PC/XT base unit in portable or desktop configuration 
with 640K, multiple serial ports, three Tech PC terminals, 
connecting cables, and networking software. 


Separate NEC V20 8088 Intel compatible 8 MHz CPU and up 
to 1 MB RAM for each terminal on the system. 


Two fully functional serial ports per terminal. 


Four users expandable to 32 users over dumb terminals or 
PC’s with terminal emulation software. Capacity for 
unlimited number of local printers. 


Full support for multitasking multiterminal use with print 
spooling for multiple printers, background monitoring of the 
system, dial up bulletin board support, password protection, 
and File/Record locking supporting PC Network protocol. 
System supports all popular software such as Wordstar, 
dBaselll, Lotus 123, Multimate, etc. 





714) 385-1711 
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TinyTurbo 286 — $695 , 
AT Speed In a Haif Siot 
The People’s Choice 


PCturbo 286e — $1195 
Double AT Speed In a Full Slot 
The Super-Achlever’s Cholce 


BE #1 WITH THE LEADER 
Two Breakthroughs to TURBOCHARGE Your PC! 


Orchid became the #1 Turbo 
company by delivering the 
performance, price, and 
compatibility you wanted. Now 
we have followed our critically- 
acclaimed PCturbo 186 with two 
powerful new 8MHz 80286 
Turbos. 


TinyTurbo 286 


A half-slot PC/XT caching 
accelerator for AT speed ata tiny 
cost. It’s 100% PC compatible, 
even with copy-protected 
software, because you can switch 
back to the 8088-—a feature our 
competitors wish they had. 


PCturbo 286e 


A full-slot PC/XT/AT coprocessor. 
Twice the speed of an AT; 5 times 
that of a PC for lightning 
calculations, dazzling screens, 
and unbelievable performance. 
A Megabyte of RAM, optional 


EMS memory, and free RAM 
Disk, Caching, and Print 
Spooling. Now your PC can wait 
on you instead of the other 

way around. 


Applications: 


A Windows: No longer do you 
need an AT to make it fly. 


4 Math: Crunch through 
computations with 8MHz 
80287 power. 

A Spreadsheet: Load and 
recalculate with amazing 
speed. 


A CAD: Redraw, zoom, and pan 
in a flash. 


A Database: Run lengthy up- 
dates on Friday rather than 
all weekend. 


4 EMS: Supports Lotus 
specification. 


PCturbo 286e and TinyTurbo 226 are trademarks of Orchid Technology. 
All other products names are trademarks of their manufacturers. 
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Now compatible: 
with Orchid’s 
dBus EGA 


Norton SI Program V3.0 


SPEEDCHART 


IBM XT Orchid 


PCturbo 
a6e 


IBM AT Orchid 
Tin 


ey turbo 


Choose TinyTurbo 286 
If you would like AT speed. 
Choose PCturbo 286e 
If you demand the ultimate 
in performance. 


*\ 47790 Westinghouse Dr. 
4 Fremont, CA 94539 
ON 415/490-8586 


I fi ‘\. Tix: 709289 
ORCHID 


The Innovative Leaders 
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PC H 5 ON 


BY WINN L. ROSCH 









tively, Elgar Corp.’s SPF 550 
and SPF 1000 standby power 
supplies promise unquestion- 
ably heavyweight blackout-, 
spike-, and surge-protection for 
even the most elaborate desktop 
computer systems. In addition, 
Elgar’s Failsafe utility, supplied 
with the SPF-series, ranks 
among the first to give truly 
automatic protection of your 
files and data even when your 
PC is operating unattended. 
The SPF 550 will run its full 
load, 550 volt-amperes, under 
baliery power for 20 minutes; 
the SPF 1000 can provide 1,000 
volt-amperes for 14 minutes. 
The smaller unit is more than 
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BY BILL HOWARD 


OrgPlus does one thing: it 
builds organizational charts 
with considerably more speed 
than you could by hand or witha 
word processor or drawing pro- 
gram. 

Like its year-old predecessor 
Org, OrgPlus allows you to 
construct an organizational 
chart with as many as 350 
names on up to 99 levels. Most 
of the improvements in OrgPlus 
over Org reflect more-attractive 
ways to print the output, with 
eight box styles and seven chart 
Styles. 

OrgPlus needs some minor 
adjustments, though. As it 
stands, staff-level positions 
can't have anyone report to 
them. A department can't have 
two equals heading it. And you 
can’t view the actual chart, even 
if you have a graphics monitor, 
but you can get a cryplic block 
Olagrans of ite Chart on-screen. 

OrgPlus works with Funk 
Software's Sideways, if you 



























At 73 and 85 pounds, respec- | 


enough for an AT and monitor, 
the larger one can power a more 
elaborate installation. 

Both units are desk-side rath- 
er than desktop companions. 
The SPF 550 stands 17 by 14 by 
9 inches; the SPF 1000 is 2 inch- 


protected, three-prong outlets 


nated on/off switch. 

installation requires nothing 
more than plugging in the power 
supply and then plugging your 
computer into it. Both units use 





Elgar SPF 550 and SPF 1000: Smooth 
Defense Against Power Outages 


es deeper. Both provide a pair of 


and only one control, an illumi- 


maintenance-free, sealed lead- 
| SPF series—s its Failsafe utili- 
As with most standby power | 


acid batteries. 


systems, the SPF units sit quietly 
near your PC until a power failure 
occurs, supplying the computer 
with filtered and spike-protected 
electricity from the power line. 
Their internal battery chargers 


have acopy, to rotate dot matrix 
printouts 90 degrees (otherwise, 
you must cut and tape the print- 


OrgPlus Puts Personnel in Order 





add no discernible noise to the of- 
fice environment. 

When power fails, the SPF 
units immediately toggle 
(switching within 4 millisec- 
onds, according to Elgar) to bat- 
tery-generated, pulse-width 
modulated sine-wave (Elgar's 
description) power. At the same 
time the circuitry emits a loud 
electrical whine that makes the 
built-in warning alarm, which 
rings every 15 seconds, super- 
fluous—and almost inaudible. 

A unique feature—and one 
of the biggest strengths of the 


ty. Activated through an RS- 
232 connection, the Failsafe 
utility will smoothly and auto- 
matically shut down the host 
computer once a power failure 
lasts for a duration that you set. 
The utility steps through a se- 


out together); Banner Blue 
should have written its own 
sideways-printing module. 
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PASM86 


| (continued from page 54} 


Perhaps in response to the 
SYMDEB debug utility includ- 
ed with MASM, ‘Version 4.6, 
PASM86, Version 2.0, has a 
nonsymbolic version of its own 
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| Banner Blue Saftware’s OrgPlus, invaluable for administrators and managers, builds 
arganizattanal charts with eight box styles and seven chart styles. 





powerful PFix screen debugger. 
PASM86 also has a series of 
powerful programming aids, in- 


Cluding a cross-reference gener- | 


ator, a dump utility, and a spe- 


chal version of the ussenivier | 


(LPASM) capable of assem- 
bling source files that have sym- 
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SPF 550 

SPF 1000 

Elgar Corp. 

9250 Brown Deer Rd. 

San Diego, CA 92t21 

(800) 854-2213 

(619) 450-0085 

List Price: SPF 550, $995; SPF 
1000, $1,295. 

Requires: Failsafe utility re- 
quires 10K RAM, serial port. 
In Short: Heavyweight standby 
power supplies with buili-in 
noise and surge protection and 
software to shul downcompul- 
ers safely and automatically 
during lengthy outages. 

CIRCLE 423 ON READER SERVICE CARD 





quence of commands to save 
keystrokes, files, and data so 
| that nothing is lost if normal 
power does not return until the 
SPF runs out of charge. Pt 


OrgPlus 
Banner Blue Software Inc. 


P.O. Box 7865 

Fremont, CA 94537 

(415) 794-6850 

List Price: $69.95; upgrade 
from Org, $20. 


Requires: 256K RAM, printer 
or plotter, DOS 2.0 or later. 

In Short: A painless way to 
build organizational charts. Not 
copy protected, 

| | CIRCLE 424 ON READER SERVICE CARD 








These drawbacks don’t over- 
shadow the fact that OrgPlus is 
one of the few products that can 
truly pay for itself the first few 
times you use it. ie 





bol tables too large for other as- 
semblers. 

PASM86 comes on two flop- 
py disks with documentation 
and toll-free customer support. 
‘Kepistered owntis of Version 
1.x can upgrade for free; others 
must pay $195. PC 
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THE COMPLETE “Sy 


ING 
oN 


FULLY INTEGRATED 


PROFESSIONAL ACCOUNTING system 
FOR PC-DOS:: & MS-DOS: 
Here's the best accounting value in the US today! Really professional 
accounting that is powerful, flexible, and full of integrity. 
Compare the features — then call (800) 344-2540 to order. 
Qur guarantee is your assurance of quality! 


ALL THESE FEATURES 


ONLY 


$99.50 


+ Shipping & Handling 
Introductory Price 


PARTIAL LIST OF FEATURES: 





GENERAL FEATURES 

Menu drwen with 2 hetp references 

Multi company and report generator 

User can easily install in minutes 

Sample data files included 

Complete auckt trad 

All modules can post to muluple profit centers. 

Fully integrated with single source entry 

Date sensitwe ussr-defined fiscal cslendar 

User defined finsncial reports. 

User csn cstegonze Accounts Recewable, Vendors, 
Psyrall & Inventory by user defined type 

User csn design checks, invoices, statemants and W-2s. 
User defined chart of sccounts, account numbers and 
atock numbers up to 15 alphanumencs 


GENERAL LEOGER 

Allows for mult-company ledgers 

Untimited multi-level sccounts for depsrtmentalized 
reporung 

Allows daily sutomstic posting to sppropnate accounts 
Allows recurring journal entries. 

User can process trsnsactions two penods into next 
year 

Unlinited number of accounts 

Up to 10 year sccount history 

Allows budgeting 

ACCOUNTS RECEIVABLE 

Open invowe and/or balsnce forward 

Allows unapplied payments and multi-company accounts. 
recevable 


Handles credit hmuts, coliection status and payment. 
discounts 

Supports partial payments and finance charges 
Allows unappled credit memas 

Up to 5 user-defined aging perods 

Customized text on user-dasigned ststaments 
Msiling labels and reports with 7 different sorts. 


INVENTORY 

Supports LIFO, FIFO, weighted average or stsndard 
cost 

Supports markup, margin or fist 

Allows up to 4 places ta ght of decimal for umits, cost & 
pace 

Supports any umt of massure 

Supports quantity pnce brasks 


SALES INVOICING 

Supports service or product onented businesses: 
User defined tax tabiss, including multiple sales taxes 
User defined sales discount tables 

Prints packing slips. 

Prints immediate invoices if needed 

Alerts user to customer sxceeding credit mit. 

Sales History Raports 

Customized teat on user-designed mvaices 
Automatic updating of inventory daily 

Prints seles journals 

Allows return credit memas 

Interisces with General Ledger. Accounts Recevable & 
Inventory. 


Toorder CALL 


(800) 344-2540 


8:00 - 5:00 MST 
Monday - Friday 


ACCOUNTS PAYABLE 

Can post to 200 general ledger expense accounts per 
invorce 

Automatically updstes inventory and general ledger daily 
Automatically prepares payments. 

Supports partial payments snd handwritten checks 
Supports prepsid expenses and future habilities. 
Processes credit and debit memos 

Computas discounts and records discounts taken 


PAYROLL 

Generates sutomatic payroll 

Automaticelly posts ta Gsners! Ledger snd Accounta 
Psyeble 

Provides up ta 15 user-defined rstes 

Allows post facto payroll 

Allows distnbutian of payroll expenses to user-defined 
departments. 

Bsnehts and deductions are calculated on fixed amounts, 
hourly smounts, percentege of gross or verable 

Allows additrons to gross which may be taxable, 
nontaxable, or partially taxed 

Hsndies sick leave snd vacstions 

All tax tablaa aasily updated by the user 

Hsndies payroll draws, par diem pay, contract snd pecs 
work, hourly snd sslary 

Handles tip accounting 

Printa 9418 and W-2s 


HAROWARE REGUIREMENTS 
IBM PC+ or compatible , 
HARO DISK REQUIRED. 


COUGAR 


MOUNTAIN 
SvOmre few AGRE. 


2609 Kootenai, Box 6886, Boise, ID 83707, 208-344-2540 


30 OAY UNCONOITIONAL 
MONEY BACK GUARANTEE 


We guarantee the software to perform 
all of the features listed or money will 


be returned within 30 days. 
Restocking fee applicable. 


250 PAGE DOCUMENTATION INCLUOEO 


CP/M: also available. 
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#3¢TRADEMARKS 
IBM-International Business 
Machines 

PC-DDS — IBM 

MS-DDS — Microsoft 
CP/M — Digital Research 





ALERT 


hat’s your favorite oxymoron? 

Military intelligence? Postal 

service? Or how about the RS- 
232 standard? 

There’s something that touches the hu- 
man spirit when we're confronted with a 
humorous, inherent contradiction in 
terms. Until today I would have said that 
‘‘interesting accounting software’’ is an 
oxymoron, too. 

Accounting is that ubiquitous applica- 
tion that users love to hate and computer 
magazines love to ignore. Never mind that 
software manufacturers, retailers, VARs, 
and accounting firms are making a bundle 
selling and servicing accounting installa- 
tions. Never mind that accounting is the 
original business computer application. 





is the only way to deal with the morass of 
laws, mules, and regulations that businesses 
of all sizes face. 

Accounting is boring, right? The only 


ize it. Or so you thought. 


NEW WAVE ACCOUNTING I’ve just 
seen NewViews from Q. W. Page Asso- 


be the same. The developers of NewViews 
threw away all the time-honored assump- 
tions about accounting software and came 
up with a unique—and better—way of do- 
ing it. 

First off, they disposed of the idea of 
separate modules for accounts receivable 
and payable, general ledger, and so forth. 
' One master program does everything. It’s 





Never mind that computerized accounting | 





VIEWPOINTS 


@ FROM THE EDITOR’S SCREEN ® BILL MACHRONE 


Ox YMORON 


built around a hierarchical database model 
that starts at a menu selection screen and 
ends at transaction details. Each higher 
level of the database is built upon the pre- 
ceding level’s records. Each line that you 
see on a screen expands into a window 
containing the supporting transactions, re- 
cords, or calculations, until you get down 
to the most elemental transactions. 

Not only does every level have the ex- 
act same command structure, but there are 
five user-interface models to choose from: 
Ctrl-key (WordStar), Slash-key (/-2-3), 


Alt-key, pull-down, and mouse. Truly | 


something for everyone. Better yet, it win- 
dows onto various portions of the database 
simultaneously. Best of all, it’s real time. 
You add a transaction and the summaries 


or totals to which it applies are updated in- | 


Stantly. It’s the accounting version of a 7- 
Eleven store: it never closes. Whatever it 


| says as of your particular date of interest is 


way to make it more boring is to computer- | 


ciates, a Toronto firm. And unless I miss | 
my guess, accounting software will never | 





a closing balance. 











Contradictions abound in the personal computer industry. Sometimes we have to check our 
assumptions at the door and accept positive change. 


ACCOUNTING IS BATCH Now wait 
just a flimflam minute, all you traditional- 
ists are objecting. Accounting is inherently 
batch. You apply a group of transactions 
by date, then summarize periodically for 
reporting. That way you have audit trails, 
batch totals, and all the other stuff you 
need to ensure auditability. I mean, that’s 
the way accounting works, right? 

Sure, if you don't mind waiting until 
the end of the month to find out if you're 
losing your shist. The alacrity with which 
NewViews changes its view of your busi- 
ness’s finances makes its name particular- 
ly apt. Of course it has audit trails and 
password protection of functions and mod- 
ules so that you can ensure its integrity. In 
fact, it even divides its transaction audits 
and purge audits into two separate trails. 

Oh, yes. And NewViews is written in 
assembler. You know where I stand on this 
issue: speed and functionality for the end 
user above all and the maintenance pro- 
grammer be damned. Besides, properly 
written assembly language isn’t any more 
difficult to maintain than a high-level lan- 
guage; it just takes longer. 

But this isn’t a product review. This is a 
celebration of the future, a revel in the end 
of stodgy programs. Good ideas are conta- 
gious, and NewViews is sure to be copied 
and improved upon. Just because an appli- 
cation is mundane or commonplace 
doesn’t mean that its computerization has 
to be stultifying. NewViews is full of lively 
features, such as Paradox-like screen dis- 
plays, complete with lockable and side- 
scrollable columns. It also has a BASIC- 
like procedural language, and simple but 
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VIEWPOINTS 


@ FROM THE EDITOR’S SCREEN 


powerful custom forms generation. If this 
kind of thinking works for accounting, 
consider the potential for all those dental- 
practice systems, time and billing pro- 
grams, and other vertical market pack- 


ages. One of the biggest obstacles to the 
more-widespread use of vertical market 
packages is the need for customization. A 
program with built-in forms generation 
and a procedural language is ideal. 


The Billion Dollar Club. An elite group that handles the biggest 
projects in the world. 


Last year, according to Engineering News-Record, only 24 companies 
made it. 


23 of them use Primavera Project Planner. 


Primavera offers the capability to handle projects with up to 10,000 
activities. Coupled with the flexibility provided by features like 20 
activity codes per price. choice of I-J or precedence formats, 


interactive and bate! 


modes for data entry, resource leveling, even 


on-screen bar charts and histograms. 


Not to mention our extensive reporting functions that help you create 
exception reports, summary reports or selective focus reports at any 
level of detail. 


Send for our $35 demo and see for yourself. 
We're helping 23 top companies manage their proices more effectively. 


Isn't it time we did the same 


or you? 


Project management software 
that works as hard as you do. 


PRIMAVERA SYSTEMS, INC. 


Suite 925 e Two Bala Plaza e Bala Cynwyd. PA 19004 (215) 667-8600 e Telex: 910 997 0484 


Primavera project management software: 
Primavera Project Planner ¢ Finest Hour (hourly scheduling and multiple calendars) 
Primavision (optional plotter graphics) Available for MS-DOS and VAX environmenis 


Source: ENR Construction Economics Dept., Engineering News-Record. Issue Date: April 18, 1985. 
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VERTICAL BLOCKBUSTER = Speaking 
of vertical packages, we’re planning a sin- 
gle-topic issue next year on business-man- 
agement software. That means typical PC 
Magazine treatment, including benchmark 
tests and testing scripts. We'll look at the 
top accounting programs (of which New- 
Views should be an important player), 
maybe run a year or two's data through 
them. We'll have a major accounting firm 
review the results and verify our findings. 
Other vertical packages deserve the 
same treatment. Which would you like to 
see us attack? Point of sale? Lead tracking 
and sales management? Time and billing 
programs? Inventory control? Which ones 


and why? Let me know via letter or MCI | 


Mail. 

Actually, we haven't done too badly by 
accounting software. For the last couple of 
years, we've been running The Price Wa- 
terhouse Report. We've relied on the ex- 
pert opinions of Price Waterhouse partner 
G. William Dauphinais and his cohorts as 
they checked out major and some not-so- 
major accounting packages. These stand- 
alone reviews were adequate for their 
time. Now it’s time for our accounting re- 
views to become comparative, like the rest 
of PC Magazine's reviews. 

The last time I got this excited about ac- 
counting software was about 7 years ago, 
when I helped sell a $250,000 custom 
mainframe payroll system to a large corpo- 
ration for my employer, a consulting firm. 
Things have changed a lot since then, 
mostly for the better. 

That old dinosaur was several hundred 
thousand lines of COBOL code, not bug- 
gy, but touchy all the same. It required 
constant supervision and frequent updates 
and patches. Of course, it could produce 
paychecks for anyone from itinerant cotton 
pickers to commissioned salespeople, in a 
hundred different companies with a thou- 
sand different deduction codes. In a sense, 
it ran on a personal computer—it took 
nearly the dedicated capacity of IBM’s 
biggest machines to process the big jobs. 

Interactivity wasn't an issue. We 
thought on-screen simulation of a key- 
punch machine was pretty nifty. 

But that was yesterday. Today, person- 
al computers are the lifeblood of small- 
and medium-sized business accounting. 





Tomorrow, they'll even be funto use. Zé | 
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All this scems so simple that. us usual, we wonder 
why il was not done betore There 1s nothing like 
Ihis in the history of photography.” 


THE NEW YORK TIMES 
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One of the neatest ideas Ive seen presentation graphics 


EDL aL YOURITIEETIDS Mechael J. Miller INFOWORLD 


“If you need a visual look at your data right sow, Graph-in-the-Box 
will fulfill your most mpatient desires . . . amazingly well." 


Wian L Rosch, PC MAGAZINE 


Make graphs instantly in every applica- 
tion you own: Lotus’ 1-2-3; Multiplan; 
dBase; and WordStar’ are just a few. 


a See HOW INSTANT HOW INSTANT 
GRAPHS WORK: GRAPHS HELP: 






Now with Instant graphs give 
revolutionary instant insight and instant 
Graph-in-the- Box, analysis to all the work 
= you can make you do. But don’t take our \ 
Iwokeys wake up graphs, in an word for it, listen to Person- ng 
Graph- in-the: Box during eg ‘ ‘ + Sie Pik P 4 3 
applicahon Pass the cursor Instant. in your al Computing’s rave review: Please send me — copies of 
over any numbers spreadsheets, Graph-in-the-Box. Version 1.2 immediately 
databases, “Graph-in-the-Box is a serious business | $97.60 Copy-prolected 
word processors, tool. With it, you can quickly turn a table | (includes 30-day Money-Back Guarantee). 
or programming of numbers into a graph, regardless of —5147.60 Non-copy-protected 
languages. Anywhere whether the numbers reside in a word | Upgrade to non-copy-protected version 
there are numbers! processing file, spreadsheet, data base or available ($50). 


any other application program. And you | Add $5.00 for shipping and handling. 
é can save and print the graph—all without (CT residents add 7.5% Sales Tax). 
makes graphs exiting your main application . . . But J Name 

instantly, from data watch out—the program is so much fun to | Address 

that appearon work with that you might start graphing | city 


Graph-in-the-Box 





and press ENTER to see 
them as a simple graph. 





your screen—while every set of numbers in sight.” State Zi 

you're still running Michael Autonoff =a ‘ eee ey 

your original : - 

program. GET YOUR COPY IN AN INSTANT: | Amount Enclosed $ ———_______ 
Look how easily Visit your local dealer and try Graph-in-the- Payment VISA MC Check Bank Draft 


Box with your favorite application. Or order | Card Exp. Date 
direct, get our 30-Day Money-Back Guarantee. , Card No. 
text - and choose one of eleven | 


And chose one of le" makes instant graphs Our new number, Call now: NEW ENGLAND SOFTWARE 


display or prim. instantly in all your programs. 800-633-2252, Ext. 7002. L_ nin orrice rans caeenwicn. cr ocest 


Repstered trademarks (asxtant Graphs. Graph-in-the- Box. Catus £-2.3, Multiplan, dBase. WordStar, IBM PC. Xf. AT. 3270. PC Convertible. 


=a ee aM. and quickly 
Now pass the cursor over any Graph-in-the- Box 


“ADVANCED LOGIC SHIPS AT" COMPATIBLE 


WITH AN XT" CLONE PRIC 


99 Computer Retail News 
Monday, July 7, 1986 





The newest generation of personal com- 
puters are designed and manufactured by 
ADVANCEDLOGIC RESEARCH, INC. Heir to all 
the best traits of its ancestors, the PC2/286 
series of personal computers possess total 
compatibility to past and current hardware and 
software achievements. 


SMARTER DESIGN! 


Like all products inthe ALR line, the PC2/286 
is born with enhancements and the latest 
technology available. THE NEXT GENERATION 
has speed and power equal to that of the AT”, 
is as small as the XT™, but the complete 
system {including graphics video card andhigh 
resolution monitor) costs less than both! How? 
Smarter design! Like we've always said ALR 


Advanced Logic Research, Inc 


10 Chrysler, Irvine, California 92718 - (714) 581-6 
FAX: (714) 581-9250 - TELEX; 5106014525, Answer back Advanced Logi 


IN CANADA CONTACT ALR (416) 229-64’ 


JBM, IBM PC, IBM XT, [BM AT are registered trademarks of International t 

















doesn't design products without improving 

them beyond what our competition offers. t 
Smarter design, as well as being superior, is PC2/286 

less expensive tomanufacturesoyoupayless. — | $1545.00 
We'veincorporatedalltheknowledgethatthe | « ae ! — 80286-8 CPU 

past successes and failures of big manu- : ots, 

facturers have afforded and usedittomakea | ° pi standard lexpancable a MtiG 

better product. 


© 1.2. MB floppy disk drive 
THE NEW STANDARD 


© 1 serial, 1 parallel printer port 
© Hercules compatible Monographics Adapter, AT 
The evolutionary PC2/286 brings the power 4 compatible floppy disk controller on board 
of 80286 (AT) technology into a price range that 5 Coch aan GEE ine 
until now has been the exclusive domain ofthe 
PCs. The PC2/286 is destined to be the new 
Standard in arapidly changing marketplace and 


AT style 83 Keyboard 

¢ High resolution Monochrome Monitor 
is designed to meet the ever increasing needs 
of today’s users. 


PC2e/10MHz 


© 10 MHz 80286: 10 CPU 8-10 MHz switchable 

© 20 MB/30 MB 40ms high speed hard disk 

© 1.2 MB high density floppy disk drive 

¢ 16 Bit high speed hard disk controller 

= ¢ Memory expanded to 1 MB ca board 

© 1sernal, 1 parallel pnnter port 

¢ Hercules compatible Monographics Adapter 

¢ 12° high resolution Monochrome Monitor 

© EGA Video card and Multi-Sync Monitors 
available 
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If youre a perfeetly normal PC user, 
beneath your well-mannered exterior 
beats a heart that’s passionately devoted 
to two or three programs. 

You know them, you love them, you'll 
never leave them. 

Yet somehow, alongside your trusty 
spreadsheet, word processor or data 
base, you know a few others would help. 

If only you had the time, or money, or 
both, to invest in them, 

Well, you do. 

The IBM Assistant Series makes it 


With some Assistants 


easy lor you to expand your library. 

They're easy to buy, easy to learn, 
and easy to remember how to use. 

Most retail lor below $195. Every- 
thing is in plain English and makes 
plain sense. Help sereens and pop-up 
menus reduce headseratching even 
for oceasional users. 

And there's an IBM Assistant for 
just about every job IBM PCs are 
doing these days, including some your 
favorite programs probably ean’t do. 

For managing information, there’s 


Filing Assistant; a highly flexible data 
base program, Reporting Assistant,’ lor 
arranging your data in handsome 
documents, and Document Retrieval 
Assistant,” for digging out text files 
whose names you've forgotten. 

For writing, there's Writing Assistant,” 
a word processing program so logical 
that even numbers people like it, and 
new Display Write Assistant,” whieh lets 
your PC exchange words with other 
IBM offiee systems. 

Planning Assistant™ makes number 


SCopynght IBM Corporation 1986. 





from IBM. 


crunching easier by replacing complex 
formulas with plain language com- 
mands. Its ideal if you need a spread- 
sheet sometimes, or all the time. 

Graphing Assistant™ turns numbers 
into pie charts, bar charts and line 
graphs, while Drawing Assistant™ 
turns your PC into a colorful sketch- 
pad for livening up sales presentations 
or invitations to the company picnic. 

For juggling schedules and dead- 
lines, Project Assistant” will help keep 
you on top of things, and on time. 


Little Tramp character ficensed by Bubbles Inc , 5 a. 





Mainframe Communication 
Assistant™ helps link your PC to other 
PGs, to mainframes and subscription 
data services. Koice/Phone Assistant™ 
sends recorded messages, and lets you 
call your PC from touch-tone phones. 

The Assistants can also communi- 
cate in another helpful way: with each 
other. They're designed to swap infor- 
mation so that one program’ talents 
can magnify another’. 

But no matter how you use them, 
separately or as ateam, you'll find that 





they also complement the software you 
have now. 

To learn more about the BM 
Assistant Series, visit an Authorized 
IBM PC Dealer. For the one nearest you, 
and a free brochure, call 1-800-447- 
4700. In Alaska, call 1-800-447-0890; 
in Canada, 1-800-465-6600. 





Personal Computer Software 


The Assistant Series from IBM. 


Writing 
Assistant 


Filing 
Assistant 
=< 


Planning 
Assistant 


‘x 


Graphing 
Assistant 


Document 
Retrieval Assistant 


-_, 
x 


Mainframe 
Communication 
Assistant 
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“Lotus and Lo ie ate aah ae pee mans of perth Lotus DevelopmentCorporation dBase {I1s a trademark of Ashton-Tate 
hori 
a» 


tRequires IBM PC 


IBM Writing Assistant™ does everything 
from memos to manuscripts, has a built- 
in spell checker and synonym finder, 
offers various format options, prints out 
what you see on the screen, and accepts 
both graphics and numbers from other 
Assistant programs. 


IBM Filing Assistant* can store and sort 
from few to thousands of records, up to 
32 pages long with 100 fields per page. 
The data can be transferred to most other 
Assistant programs. Even performs math 
calculations. File formats are highly 
tailorable. 


IBM Planning Assistant™ gives you 

fast column and row calculations and 
consolidations without the usual slow 
learning process. For a total, you enter 
TOTAL, not C21+D21 +E21 +F2I, ete. 
Works as a team with Filing, Graphing 
and Writing Assistants, plus others. 


IBM Graphing Assistant” takes numbers 


from the keyboard or directly from IBM 
Filing or Planning Assistant and creates 
pie charts, bar charts or line graphs that 
can be included in documents prepared 
by Writing, Reporting or Display Write 
Assistant. 


IBM Document Retrieval Assistant’ is for 


when you have more files than you can 
remember. It searches for key words that 
might be in the file you want, then shows 


you a list of appropriate file names. Works 


with most Assistant programs plus many 
others. 


IBM Mainframe Communication 
Assistant™ enables a well-connected 
IBM PC to exchange information with 


mainframes, other PCs and data services, 


from office or home. And you don’t need 
high-level technical expertise to make it 
work. Commands are in English. 

















esa el 

use| 

@ununossy | 
[esaua5 


Iso) got 
pct 
ie| 


si 





IBM DisplayWrite Assistant™ is a word 
processor that’s part of the IBM Display- 
Write series, so it can exchange infor- 
mation with other IBM PCs, minis and 
mainframes. It also accepts files from 
other Assistant programs, plus Lotus 
1-2-3, dBase I]* and more. 


IBM Reporting Assistant™ arranges 
Filing Assistant records in concise for- 
mats. It sets and labels up to 20 columns, 
numbers pages, performs math, alpha- 
betizes or lists records in numerical 
order, and merges reports with other 
Assistant Series documents. 


| IBM Project Assistant™ simplifies complex 


projects by creating automated “Gantt” 
bar charts, It can assign individuals or 
teams to up to 250 separate tasks. Helps 
you set and track deadlines, and simplifies 
rescheduling one operation in response 
to another. 


IBM Drawing Assistant™ lets you make 
colorful illustrations, either free-form or 


! with circles or boxes, etc. You can zoom 


in to retouch details, create “airbrush” 


') effects, add text in several typestyles, 


then transfer the image for printing in 
documents. 


IBM Joice/Phone Assistant™ turns a 
properly equipped IBM PC’ intoa 
sophisticated phone answering service. 
Leaves general messages plus “private” 
ones for special callers and lets you call 
in (and make recordings) from any 
touch-tone phone. 


IBM Accounting Assistant Series 

is a separate family of integrated 

programs that give small business 

a big edge. All the important 

) accounting functions are included, 
and sampler sections help you get 


going quickly. 
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OMNIEFREADER. 
NOW YOUR COMPUTER CAN READ. 

A REVOLUTION IN TAKING WORDS FROM 


PAGE TO COMPUTER. 


20m FN C7.VA NY 
PRODUCT OF ’85 


WORD PROCESSOR AND 
COMPUTER COMPATIBILITY. |. 
The OMNI-READER can read text into 
most word processors, micro and per- 
sonal computers. It attaches through a 
Serial RS232C interface as easily as a, 
modem. 


TYPEFACE QUALITY. 
OMNI-READER has the ability to read 
letter quality text that has been printed 
on a letter quality printer or type writer 
in one of the four following typefaces. 


MANUAL OPERATION. 

Alpha or numeric print is scanned line by 
line by moving the reading head along \ 
the text. Capable of scanning both for- 

wards and backwards, the reading head 

can be used to input all or selected por- 

tions of text. 


GUIDE RULE. (pat. applied for) 

A specially engineered guide rule makes It 
easy to align text. Because of the unique 
clock track, the reading head can be 
moved at variable speed and still read 
text. Scan time 2-3 seconds a line. 


Each OMNI-READER comes with I.B.M. 
PC/Compatible or Apple MacIntosh soft- 
ware - at no extra charge. Interface 
Cable avallable for $16,.extra. 

Specify 1.B.M. or Maclnt0slta, css 


’ —_ 





TO ORDER PLEASE CALL 
TOLL FREE 1-800-523-4898 
IN TEXAS 1-800-722-6013 

TECH. ASST. 817-589-0313 


Accepting major credit cards - C.0.D.: > 
Vi Maser Card and Anercan, AS. INTERNATIONAL, INC. 
CIRCLE 169 ON READER SERVICE CARD P.O. BOX 1282, EULESS, TEXAS 76040 


Smorjerm 
The Communications Software 
That Knows You Can't Ignore Evolution 
















































he world of computing has 

much in common with nature: 
Those who adapt to their en- 
vironment flourish. Those who 
can’t—go the way of the dinosaur. 


If your computing environment 
includes mini computers, you can 
access them using standard terminals. 
But the smarter alternative is an 
fBM* compatible PC* and SmarTerm 
terminal emulation software—an 
advanced species of communications 
software. 


Persoft began where most terminal 
emulation software companies strive 
to end—with exact, feature-for- 
feature emulation. Then Persoft 
took SmarTerm software to the next 
stage of evolution: superiority. 


SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReGIS* and Tektronix® graphics 
capabilities of a DEC* VT240°* terminal, 
but adds capabifities that are only 
possible through the power of a PC. 


Features like error-free data transfer 
{using Kermit or XMODEM protocols), 
on-fine help screens, remappable 
keyboard layouts, and programmable 
softkeys. 


SmarTerm 240 is just one example of 
the most advanced line-up of DEC, 
Data General and Tektronix terminal 
emulation software in the industry. 


Make the “natural selection.” Ask your 
locaf dealer about SmarTerm terminal 
emulation software. Or contact: 


Persoft, inc. 
465 Science Drive 
Madison, Wf U.S.A. 537ff 
(608) 273-6000 

Telex 75949f 


SmartTerm Terminal Emulation Software 
CIRCLE 365 ON READER SERVICE CARD ... The Natural Selection 


"Smarlerm is a registered trademark of Persoft. Inc IBM and IBM PC are regutered trademarks of International Business Machines Corporation DEC, VT and ReGIS are trademarks of Digital Equipment 
Corporaton. Tektronix s a registered ademark of Tektronix. Inc “| Persoft, 1986 Al} nghts reserved 
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“THE ART OF 
DISINFORMATION 


| Despite the smoke screen, if you keep in mind a few simple rules about IBM’ s modus 
operandi, you can dope out the style—if not the substance—of its next move. 


D 





| with world unrest and that their foray into 





isinformation is a word popular- 
ized by author/editor Arnaud de | 
Borchgrave to describe carefully 
selected information purposefully provid- 
ed to confuse an enemy. The masters of 
disinformation are the Soviets, says de 
Borchgrave. I don’t think de Borchgrave 
has ever studied IBM, though. Surely Big 
Red learmed its techniques from Big Blue. 

Disinformation isn’t the simple telling 
of a lie for the purpose of deception. In- 
deed, there may be no lies told. Disinfor- 
mation is information strewn out in such a 
way that the seeker of truth is left wander- 
ing the backwoods of reality, mumbling to 
himself. 

The goal of disinformation is the fiend- 
ish manipulation of thought and opinion. It 
has supplanted old-fashioned propaganda. 
(Ad men take note!) The Soviets use it to 
convince us that they have nothing to do 


Afghanistan is a peacekeeping good-guy 
mission. IBM (which I hate to compare to 
the Soviets or the KGB) mostly uses disin- 
formation to disarm competitive strategists 
who try to outwit IBM. 


SUCKER’S GAME It’s asucker’s game, 
though, because outthinking IBM is not | 
hard to do. Just remember that IBM never 
does anything spectacular or outrageous. 
Its moves are logical and plodding. 

IBM must create a bogeyman image 
lest the company be predictable to all and 
possibly considered a laughingstock. Only 
a few observers (this magazine has a mo- 
nopoly on them) see through this smoke 
screen with any consistency. 





Pc 


Unfortunately, more common by far is 
a Chicken Little—like mentality, deter- 
mined to ignore the facts. These people are 
like stock market bulls who illogically 
think the market will go up forever. They 
find it interesting to ruminate (and essen- 
tially fret) over how IBM is going to do 
something outrageous or daring. They al- 


ways conclude that IBM is about to blow | 


everyone away. This plays right into 
IBM’s grand scheme of disinformation. 
Thanks to skittish columnists (many of 


whom can be led to believe anything) and | 
disinformation specialists duped or bought | 


by IBM to spread this garbage, we end up 
with a barrage of bunk. Combine this with 
the IBM policy of multiple development, 
whereby two or three separate teams will 
work on the same project at once, cach 
with its own leaks. The result: we get what 
IBM wants us to have—a terribly blurry 
picture of reality. 

Examples abound. The most outra- 








geous surfaced in a weekly trade maga- 
zine. A reporter there is certain that the 
new IBM line contains an on-board PGA 
(Professional Graphics Adapter). This cer- 
tainty flies in the face of IBM’s near aban- 








donment of the PGA. Worse still, in the | 


same magazine Microsoft had a huge ad 
begging for software designers for some 
secretive new software. The ad ended with 


| this emphasis: “‘Extensive EGA experi- 


ence desirable."” Does this tell you some- 


thing about an on-board PGA graphics dis- | 


play? 

So let’s just remember that IBM is con- 
sistently unspectacular and we can avoid 
the obvious blunders. Besides unspectacu- 
lar products, there is one other curious 
consistency. While IBM never pushes 
technology to the limit, it does do a couple 
of noteworthy things. First of all, it goes 
with the “best’* technology (or what it 
thinks is the best technology). By best I 


mean reliable, proven, and available from | 


multiple sources. This usually means mid- 
dle-performing products. Not as fast as 
they could be—ever! This mules out rumors 
about a 24-MHz AT 386, as far as I’m con- 
cermed. 


SOMETHING SCREWY Finally, IBM 
always does something ‘screwy with its 
new products. These gimmicks are, I'm 
sure, Armonk’s idea of ‘“whizbang.** Ex- 
amples are the infrared keyboard on the 
PCjr, the pop-up disk drives on the Con- 
vertible, the DB-9 connector on the AT. 
Stuff like that. Expect a similar oddball el- 
ement in the new machines. Don't expect 
much more. 
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The industry 
confirm what 


’s toughest critics 
over 


20,000 


users already know. 


Over 20,000 PC users have increased their 
productivity with PC Technologies’ 286 
Express accelerator card. They are getting 
up to 600% more processing power from 


their PC/XT or compatible. Read the critics. 


Then call PCT to set up a risk-free 
evaluation or for the dealer nearest you. 


6¢Thanks to brilliant design (and, 
particularly, good use of cache 
memory ) the 286 Express Card 
delivers at least threefold speed 
increases, 99 

Jim Seymour, PC Magazine 


¢¢€Probably the most useful 
Speed-up-board we've seen to date, 
Garry Ray, PC Week 





286 EXPRESS™ 
MERIT AWARD WINNER 
Fortune Magazine's 
AFIPS 1986 Hardware 
Product of the Year Awards 


yf 
» S 


¢¢Easy to install and invisible to 
users, the 286 Express Card is an 
excellent value ... I found nothing to 


criticize. 99 
Dr. Michael Ecker, Government Computer News 


66The IBM PC with the 286 Express 
Card consistently outperforms a 
comparably equipped IBM PC/AT. 
The speed increases over the basic 


IBM PC were dramatic... 99 
Jerry Schneider, Capital PC Monitor 


Call today to accelerate your PC with the 
card everyone's talking about — 286 
Express — the acceleration standard, 
Outside Michigan, call toll-free 
1-800-821-3086. In Michigan, 
313-996-9690. 





Compaq is a registered trademark 
of Compaq Computer Corporation 


PC Technologies Inc. 


Innovative Solutions for PC Productivity 


704 Airpo 


rt Blvd. * Ann Arbor, Michigan 


48104 


800/821-3086 (outside Michigan) * 313/996-9690 ¢ Telex 503589 
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t’s months like this that make it easy to 

write a gossip column. Dozens of fel- 
lows have called me with *‘exact details” 
of the upcoming IBM 80386 machine 
(see related essay). As I've said before, 
most of this stuff is bunk, but worth re- 
peating. Let’s make this the last 80386 
speculation column. 

One thing surely worth mentioning is 
an actual date a fellow discovered for 
the rollout—January 13 (or was it 14). 
It’s possible, I suppose. 

I’ve heard details of three or four dis- 
tinct machines, The funniest is essen- 
tially an AT box with an 8-MHz 386 
chip. What a groaner that would be. An- 
other laughable rumor is that IBM is se- 
cretly working with Compaq to some- 
how test the waters for an 80386. That 
will be the day. 

Someone else claims to have seen an 
expensive 80386 Sun-like workstation 
with an entirely different bus. Finally 
one guy has seen a believable 16-MHz 
machine with a bus detached from the 
main PC board (which is surface mount- 
ed and can’t be flexed). There are two 8- 
bit slots, two 16-bit slots, and two 32-bit 
slots and maybe two short 8-bit slots in 
that one. Another guy saw the same ma- 
chine with no 8-bit slots. 

Gee, it sounds like there are a lot of 
oddball prototypes out there, huh? The 
only consistent theme is that all of these 
machines are described as having an 
EGA, ports, and both disk controllers 
on the main board. 

Most observers will be surprised by a 
January announcement of this thing. 
Word has it that IBM is still bickering in- 
temally over the impact of an 80386 ma- 
chine on ie product line The upecific 
concem is over the impact on the mini- 
computers. Many think that the Sys- 


INSIDE TRACK 


Out of IBM’ s tangled web comes some spectacularly 
screwy speculation about its next machine. 





VIE®M POINTS 


tem/38 is only good for a few more 
years. So who cares? The samc types say 
it will take more pep than this 386 box to 
have an impact on the Systenv38. As this 
column tries to emphasize, it takes more 
than mere processor MIPS to qualify as a 
mini or mainframe. /O, VO, it’s off to 
work we go. 

The real head scratcher in all this 
speculation is the exact reason for the de- 
velopment of the screwball XT 286. 
One colleague claims that the machine is 
just a way to get rid of old 6-MHz Level 
C 80286 chips. In reality those old chips 
will run fine at 8 MHz and could have 
been dropped into cither model of the 
AT. And forget about Level C bugs. This 
is meaningless, too, since all the soft- 
ware written specifically for the 80286 
accounts for the bugs and assumes every- 
one uses this chip. 

My first explanation for the develop- 
ment of XT 286 was an inventory theory. 
IBM supposedly has a warehouseful of 
empty PC boxes. Since the PC and PC- 
XT are dead, the XT 286 in this arcanc 
box may keep the old and clunky PC- 
style box moving. Anyway, I’ve con- 
cluded that inventory isn’t the issue. So 
what is the raison d’étre for the existence 
of the XT 286? 

Two things, one of them cosmetic and 
thematic. First, IBM wanted to introduce 
its new BMW-style naming scheme: XT 
286. Sounds like a bimmer, doesn’t it? 
Maybe a Mazda. Whatever the case, it 
looks as though IBM is going to differen- 
tiate its lines into two groups. One group 
will be earmarked by 54-inch floppy 
disk drives and be the high-end machines 
targeted to be dropped on the endless 
det of Borne SU0- companies each of 
which has a mainframe in the basement). 
The XT line and the AT line will go there 








with new BMW-style names. 

Then there are the clunkers: the Con- 
vertible, the Portable, the ET, and who 
knows what else. These will all go with 
3%-inch disks and be sold more like per- 
sonal computers and less like terminals. 

These are minor issues, though. The 
second, real reason for the XT 286 may 
be more subtle, more diabolical, more a 
function of IBM paranoia. The XT 286 
may be nothing more than a post—beta 
test machine for the new AT ROM to be 
shipped with the next AT upgrade. Hear 
this out. 

At this writing it seems that there is 
over 50K of new (and as yet undocu- 
mented) code in the XT 286. The ROM 
is dated April 1986 and clearly calls itself 
an AT when disassembled. 1BM isn’t go- 
ing to sell many of these machines (an- 
other gaff to the inventory theory), but it 
will sell enough to get important feed- 
back on the new ROM. It’s likely that 
this new ROM is the rumored super 
ROM with TopView and multitasking 
hooks to be used by Advanced DOS 1.0 
(to be called A-DOS, as in A-Team, for- 
merly known as DOS 5.0). 

We know that IBM was irked over its 
hard disk problems in the AT and other 
embarrassments like the dumb 128K 
RAM chips. So the company is under- 
standably paranoid about its reputation. 
Don’t let anyone think differently. 

So IBM brings out this innocuous 
machine with little fanfare and no raves. 
It’s a perfect vehicle to check the new 
ROM. If it has bugs, it isn’t going to 
cause a stir and surely won’t draw much 
attention to itself. When the time comes 
to roll out the new gunboats, then IBM 
will have bulletproofed the new ROM 
and will have one less thing to worry 
about. 

Oh yes, let’s not forget the RT in this 
tangled web. Where does it fit in? It’s 
eure arieky iesmmeneroun) Leay dee 
it good-bye. Now you know what RT 
really stands for—Real Turkey. Puy 
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Fast Deli 


Fast because one of our 14 fully-stocked branches _~ 
isnear you! Call before 3:30 p.m forsame-day “ — - 


shipment. Save on freight— we're local! 


Free Help 
Not sure which products you need to do 
the job? Our customer service staff will tell 
you. Free hotline support for 

Data Communication A 
customers too! si 


Exclusive Products 
Hundreds of problem- ~ 
solving products you won't. 
find anywhere else. 
Designed and manufactured 
exclusively by Inmac for all 
types and brands of 
computers. 


Guaranteed 
Satisfaction 
45-day free trials. Minimum 
1-year guarantee on every- 
thing we sell. No-questions- 48 
asked on returns or exchanges. 
Order with complete 
confidence! 














Great Ideas Pop Up Every 
Month in the Inmac Catalog. 


Computer Supplies Plus 
More than You Realize! 


en the Inmac catalog reaches your in-basket, 
take time to do some serious reading for plea- 
sure, You'll find our catalog is both a resource 
book and an idea-generator. Especially when you're 
looking for solutions to computer efficiency problems! 
Just open our cover, and you'll discover a gigantic 
supermarket of state-of-the-art computer supplies, 


accessories, furniture, cables, and dara communications 
equipment. Plus Helpful Hints, Hor New Products, Spe- 
cial Savings and Free High-Tech Support. Ideas that give 
you ways how to solve your computer problems, save 
money, and make your computing life easier! 

And Inmac’ got great ideas about reliability and 
service too! With over 10 years of solid experience be- 
hind us, we wrote the book on top-of-the-line computer 
support products, customer service, and technical sup- 
port. We manufacture many of our own products in our 
own plants. And put every product in our catalog 


New Products ; User-Friendly 







Our “New Products” section features great : ‘Text loaded with details, information, even 
ideas every month. Discover innovative ¢S8 7° ge atouch of humor. Easy to understand. 
ways to make your job easier. y z Informative and interesting! 


















Huge Selection 

= Everything you need. If it exists, we've got it. 
Widest selection in the industry. Over 2400 
computer supply products, in-stock. 
One-stop desktop shopping! 


Pee ck me 
Ihgghner than 1200 oud? 

aw ™) | Helpful Hints 
<__ an : = = Every issue loaded with tips. 
Fitenitcrtog Devices 2 ey gee 4 foe. an Everyuing ea 
Breshowt Bases, Sign 7 , NO seer then | her data transmission advice to 
| howtoavoid common 


ma Savings 
5 | Low everyday prices! 
| Special offers in 
eee ee —— every issue. Save more 
ee when you order more... 
Call us for moneysaving 
volume bids! 


through the most rigorous quality testing in the industry. 
Our idea is to demand the best, so you get the best. 
So watch your in-basket for the next 
issue of Inmac. We're featuring “ideas” cover 
to cover! If you're not already a subscriber, you 
can get a FREE Inmac catalog subscrip- # 
tion just by calling 800-547-5444 va 
toll-free today. Don't miss out Cia“? 















on the best source for a 
computer “ideas”: The ; & | \ 
Inmac Catalog! 4 | is 






Free Inmac 
Subscription! 

Call 800-547-5444 
toll-free today. -¢ tin 
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You can eat 37% more carrots. 
Or you can get our new VEGA Deluxe” EGA card. 


or he 
oo 


Despite its improvements over CGA, 
today’s garden-variety Enhanced 
Graphics Adapter can still be 
astrainon the eyeballs. 

May we introduce you 
to a sight for sore eyes: the new VEGA Deluxe EGA card. A 
short-card video adapter that goes beyond nee EGA to bring 
you as much as 37% higher screen resolutio 

In pure pixels, that means 640 x 480. And 752 x 410. With 
as many as 16 on-screen colors from a palette of 64. 

That, in turn, means sharper lines. More brilliant colors. And 
less strain on your eyes. 

Of course, you can’t see more than your monitor will display. 
So for more than 640 x 350, the VEGA Deluxe requires a 


High resolution modes require TTL color monitors capable of 25 KHZ and 29.4 KHZ. Trademarks: VEGA Deluxe. Video-7 Inc. Hercules-Hercules Computer Technology; MultiSync-NEC 





ic’ or equivalent.) 
peltixe combines our advanced 

it technology with 28% fewer ICs to give 
"build-up and greater reliability. And, it’s 100% 
me witl every other video mode: EGA, CGA, Hercules and 
.(We guarantee it, or your money back.) It even automatically 
elects which mode is right for your software's needs. 

Mat kt The VEGA Deluxe is the next in a line of 
‘See high-performance EGA cards that have made us 
Bs als je the largest volume IBM-compatible EGA card 

aT el a ae wine business, with over 
shippe 
aang 0000S only $599, the new VEGA Deluxe 
won't set you back a bunch. 

Want more information? Call 1-800-238-0101 for the name of 
the Video-7dealer nearest you. (In California, call 1-800-962-5700.) 

And get ready for a real eye-opening experience. 


Video-7 Inc.,550 Sycamore ts i 
Drive, Milpitas, CA 95035. elec 7 


Information Systems, Inc.: Registered trademarks: IBM- International Business Machines Corporation, Video-7-Video-7 Inc. Video-7 reserves the right to change specifications without notice. 
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These days, everybody witha few PCs 
wants a LAN. Your problemis to finda PC LAN 
that can be tied to the rest of your company. 

Guess what. You just found it. 

Introducing the NETBIOS-compatible 
System 6000 PC network, from Sytek. It can 
link a department full of PCs, or acompany 
full. All ona single network that can grow as 
your needs grow. 

What's more, we can easily link your 
System 6000 network to your corporate net- 
work. So you can share data and communicate 
throughout your whole company. 

You'llalso have plenty of software to 
choose from, thanks to our industry-standard 









interface and choice of operating systems, 
including Net Ware™ 6000. 

And naturally, we'll handle the planning, 
installation, training and support. As only a 
company who's made over 260,000 network 
connections worldwide can. 

So talk tous. Sytek, Inc. 1225 Charleston 
Rd., Mountain View, CA 94043. (415)966-7430. 

After all, your PCs could surely use the 
company. 


NetWare is a trademark of Novell, Inc. © 1986, Sytek. Inc. 


Ea Sytek 
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Peachtree’s’ Complete Business Accounting System. 
The Best Selling Accounting 
System, Now At A Best Selling 


Pri 


ce-F]99 


Compare this remarkable business accounting software 
with systems costing as much as $5,000. In fact, the Complete Business 
Accounting System formerly sold for $4,760. But now, you 
can get the new, updated, expanded and integrated edition of all 
8 modules for the incredibly low price of $199! 


Over 150,000 Satisfied Users- 





Customized To Fit Your Business. 
You're free to modify our suggested 
Chart of Accounts, define your own 
financiai statements and either 
maintain your own payroll tax files 
or use our updates. 

© Upgradable To Local Area Network. 
An optional module wili permit you 
to use the system on a local area 
network, to make maximum use of 
the software. 

@ Works With Peachtree Data Query. 
With the purchase of PDQ, you can 
quickly transfer your accounting data 
to the most popular databases and 
spreadsheets for “what if” anaiysis. 

@ Updstes That Keep Your 
System Current. 

Revised accounting and tax information 
is available to keep you up-to-date year 
after year. 


Very User Friendly. 
Includes Everything You Need 
To Get Up To Speed-Fast And Easy. 





1. Quick Start Manual. Gets you up 
and running fast with easy instaliation 
instructions. 

2. Accounting Primer. Written by an 
accounting industry expert, introduces 
you to accounting concepts. 

3. Reference Library. Detailed instructions 
written in plain English thoroughiy 
explain all software functions. 


4, 8-Module Software Library. Separate 
disks contain aii the accounting 
functions you'll need for your business. 

5. Tutorials. An in-depth chapter on each 
module. Sample data included to make 
learning easier. 

© calls our echnical suppor “among the 

Is Our nical suj ‘ 
finest in the industry” No unnec 
contracts. Pay only for the time you use. 


Simple Yet Comprehensive. includes 
It Of The Following Modulea: 





Generai Ledger Fixed Assets 

Accounts Job Cost 

Receivable And Payroli 

Accounts Payable System- 

Sales Invoicing INCLUDED AT NO 
© Inventory Control EXTRACHARGE. 


Powerful Features At A Value Price. 


e Menu driven installation and operation 
© Multitevel password protection 
@ Supports multiple companies 
e Not copy protected 
e Control report audit trail for ali 
entry programs 


PLUS OUR MONEY RACK GUARANTEE 


ff you are dissatisfied with a product 
purchased from us, simply return the 
complets product to us within 30 days of 
your purchase in saieable condition and 
your purchase price will be refunded. 


This new system Is compatible with 
data fiies buiit with previous versions of 
Peachtree” Business re bad Systems 
Inciuding those sold under the IBM name. 
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CALL TOLL FREE 
8:30AM to 6:30PM ET 


1°800°247°3224 


(In GA cali 404+ 564 +5800) to order, for 
more information or for a dealer near you. 


Dieu mac 


- PEACHTREE'S COMPLETE 
BUSINESS ACCOUNTING SYSTEM. | enclose 


permert of $199 (plus $12.50 ti pi and 
andiing. Georgia residents, add $7.96 sales tax.) 
SHIP TO: 











METHOO OF PAYMENT. 
OOVISA CDOMASTERCARD DAMEX COCWECK [OMONEYOADER 
CREDIT CARDNO SSCS 


anes 
Hardware Specifications: 1BM® PC, PC XT, PC AT or 


Someiners wih eC oo Cot Orwawes) arid 
128K. Call for hardware compatibility IBM is a registered 
troderhark of luornationel Business Mechines, 


MAIL TO: 

Am Peachtree Software” 
f ‘An Intelligent Syatema Com 

¢ 4 Dept POM 124ds5 Shackeliord 
~ Norcross, Georgia 30093-9990 


UAGES THAT ARE 
P ING BACK 
TING NICE BIG 


Whether it’s BASIC, COBOL, 
egal e ies base manager, 
you're back. 

Held back because the 
has frustrating limitations, and 
programming environment isn’t 
intuitive enough to keep track of 
what you're w on. 

In the real world, there's pres- | 
sure to do more impressive work, in 
less time, and for more clients. 

‘We've been given some incredibly 
Ber cee languages are a WHE Ch 

m ages aren't a lo 
better than they were 20 years ago. 

So, whatever have 
chosen, by now you feel it's out to 
get you — because it me f 

ure, no language is ect, but 
you have to wonder, “Am I getting 
all I deserve?” 

And, like money, you'll never 
have en 


tt 80, too. 
eraedl ore ing about it. 


We call it : 
You'll call it ‘trcredible.” 


write, compile, run and debug 


complex applications in a 
Even if Heal in Seven 5 
es you the power an 
soeetlin create screens, windows 
and reports of such richness and 
clarity you would never attempt 
them with any other 
Because you would have to 
write the code. 
eta a CI ReN you simply 
screens using our 
SCREENER utility and then 
CLARION writes the source code 
AND compiles it for you in seconds. 
ise, you can use 
REPORTER to create 
Remember, only C. 
oxen and Flom bes ra 
re ut for m 
"and with no time wasted. 
All the power and facilities 


need to write great Programs, ster 


than you ever dream 
BARRINGTON 


Programs that are to use, 
Programs that are a pleasure to 


wri 

And to you that means true 
satl ion, ; 

You've coveted those nifty po 

1elp windows some major applica- 
tions feature. But you can’t afford 
the time and energy it takes to 
write them into your Hp 
to 


eee 
we it, too. 
CLARION’s HELPER is an 


meaning you can have help for 
field in your application. 
oe dike tarctben mic 


oO micro 
pies te a , CLARION provides 
larations, dures, and 


te SMCLARION’ 


Dept. A3PG/10 


1-800-354-5444 


INC. 150 EAST SAMPLE ROAD POMPANO FLORIDA 33064 305/785-4555 


hey, 


Imagine making source 
changes TE eon Loe 
TOR. A single keystroke termi- 
nates the EDITOR, loads the COM- 


ie ca eae 






















‘file may have as many 
it nt Each be a 


name the Statement Label of a 
structure within it. ‘ 
FILER will also automatically 
rebuild existing files to match a 
changed file structure. It creates a 
new record for every exi rec: 
ord, copying the existing fields an 
new ones. 
Sounds complicated, huh? 


Not with IN’s docu: 
mentation and ondine help 


CLARION S. 
Okay, how tic the best of 
all. You can say it in C ON 


for $295.00—plus shipping and 
spe piel Nal 


320 KB of 


IN, simply return it in its 
iginal condition for a full refund. 


're not ready to take 
aivenacs Gena 
op| 





Peg among lane. 
ither way, the 800 call’s a freebie. 





IBM is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark of Barrington Systems, Inc. ©1996 Barrington Systems 
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= PETER NORTON 


A QUANTUM JUMP 


VtEWPOINTS 


IN DESIGNING 
INTERFACES 


Dan Bricklin does it again. After stunning the world with the first electronic spreadsheet, 
VisiCalc, he now brings forth Demo, a revolutionary tool for designing program interfaces. 


very now and then, and quite coin- 
) Bree ongoing developments 

in a number of independent fields 
reach fruition simultaneously. Wherever 
that happens—in machine technology, 
chemistry, physics, biotechnology, what- 
ever—the result is invariably a quantum 
jump in the state of the art. expect 1987 to 
witness just such an extension of the lead- 
ing edge of desktop computing. 

The advances are building on many 
fronts, including graphics and displays, 
amount of usable address space (where or- 
der of magnitude increases are called for), 
and operating systems that are capable of 
both integrating the power of all these new 
developments and presenting it to the user 
and program developer in an efficient 
manner. But the most important advance- 
ment, to my way of thinking, may very 
well turn out to be one of the simplest: new 
and better techniques for designing pro- 
gram interfaces. 


QUIRKS AND ECCENTRICITIES De- 
signing an effective interface is not an easy 
job. When you’ve designed and written a 
program, know it inside and out, under- 
Stand it better than you do yourself—that is 
precisely when you are in the worst-possi- 
ble position to develop a decent interface. 
You know the quirks and eccentricities far 
too well to recognize them for what they 
really are. You rationalize clumsy and in- 
efficient operations as necessary (‘‘You’d 
understand if you knew the program’’); 
what are obviously bugs become ‘‘docu- 
mented’’ features. 

The problem is clear: the premise is 








flawed. The time to design the user inter- 
face is before the program is written (or at 
least very early in the design cycle), not af- 
ter. Surely such an early design won't be 
static: the capabilities of the program will 
evolve as it is written, and the interface 
must change to accommodate them. But 
having a firm grasp of what the interface 
should look like and how it should function 
Tight from the beginning will go a long 
way toward guaranteeing that the final pro- 
gram will not just be capable of getting the 
job done, but of doing it in an efficient, 
pleasant manner. 

With interface design so critical, you'd 
think there would be a plethora of tools to 
help the programmer design a good one. 
Strange to say, up until recently there 
weren't any. 


ENTER BRICKLIN = Together with Bob 
Frankston, Dan Bricklin ignited the micro- 
computer revolution years ago when he | 








presented an unsuspecting world with Visi- 
Caic, the first electronic spreadsheet. The 
concept was a natural for a personal com- 
puter, and anyone around at that time look- 
ing to get into software publishing could 
only kick themselves for not thinking of 
such an ‘‘obvious”’ product. 

Dan Bricklin must live perched at the 
apex of a very high hill in the middle of 
thunderstorm country, because lightning 
has struck him again: his new interface de- 
sign and demo program, Dan Bricklin’s 
Demo Program, is to my mind every bit as | 
innovative and revolutionary as VisiCalc | 
was. Like VisiCalc, it’s an “obvious” | 
idea that fills a very real (and very impor- 
tant) need. Also like VisiCalc, it breaks | 
new ground: this is not only a new product, 
it’s a new class of product. 

Up to now, designing interfaces for PC 
programs was a time-consuming, expen- 
sive, and usually frustrating job, sort of a | 
grown-up version of building castles in the 
air. Pretend (a good choice of words) you 
are designing a program’s interface, pre- | 
Demo era. First you will—here’s the | 
“‘airy’’ part—imagine what you want the 
interface to look like. 

Now think through using the program 
(more air): Does it look right, does it feel | 
right? Try to anticipate any problems or | 


| awkward operations. Two “sciences,” in- | 


tuition and luck, are very useful at this | 
point. } 
Now write the code that Implements 
your program and interface, and God help | 
you if you discover the interface is awk- | 
ward or just plain ugly: redesigning it will 
probably take longer than redoing that part 
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@ PETER NORTON 


of the code that actually does something 
(are you getting the bias here?). And any- 
way, who says it’s going to be any better 
the second time? Or the third, or even the 
fourth? Interface design, I believe, is an 


VIEWPOINTS | 


art, and if you’re not prepared to add more 
paint or start over from scratch when 
you’ve painted yourself into an insuffer- 
able comer, you’re never going to be a 
master. 





IS BIG NEWS! 


HAYES-COMPATIBLE MODEM 
NOW AVAILABLE FOR THE 
IBM PC CONVERTIBLE. 


EasyTalk 1200 puts you in contact 
with the office, sending and receiving 
data without a hitch. It’s what you've 
needed to enhance the usefulness of 
the PC Convertible. And did we men- 
tion it's available eg? today? 


Not only have we tested the modem 
extensively, we used our modem to 
make our modem. Data, including files 
containing the schematics for EasyTalk 





Hayes a a rostered trademark of Hayes Mecrocomputer Products Inc 





1200, were sent via phone lines be- 
tween our design facility in Salt Lake 
City and the production house in 
Denver. Nary a hitch. It works, and we 
guarantee it unconditionally. 

And it keeps working, with a full 
two-year warranty on every modem we 
sell. Megahertz has a well deserved 
reputation for being user-driven. Spend 
a few minutes talking with any 
Megahertz customer and three words 
keep coming up: support, support, and 


support. 

Com and get it. EasyTalk 1200 has 
been an instant success among IBM PC 
Convertible owners, for a lot of good 
reasons. Join the happy crowd. See your 
dealer today or call Megahertz toll-free 
at 1-800-338-8726. 


fasylalk 1200. 


A subtidiery of Vector Development inc., 6 public company. 
3681 Pastey’s Wey, Bichg 2-902, SLX, UT 84109, (801) 485-8857 


13M PC Convertible are registered trademarks of Interationat Business Mactunes Corporation: 
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FANTASY TO REALITY This is where 
Dan Bricklin's Demo Program comes in. 
Instead of leaving your castle floating in 
the air, ‘‘imagining,’’ ‘‘anticipating,’’ 
““‘intuiting,’’ and just plain hoping, Demo 
lets you rapidly create real screens that 
look just like the ones you imagine—right 
down to the blinking hardware cursor. 
And just as important, because you can 
build virtually any number of screens and 
move between them based on predeter- 
mined criteria (pressing one of a number of 
predetermined keys, awaiting a time-out, 
and so on), Demo lets you actuaily get the 
feel of what a finished program will be 
like. One member of my team, John So- 
cha, used Demo to refine certain parts of 
the interface of the Norton Commander, 
and I admit that more than once I went 
through several screens in the Commander 
thinking I was using the real thing, before I 
realized ] was actually in the middle of a 
very complete and realistic demo. 

Believe me, potential interface prob- 
lems show up very vividly and very quick- 
ly when going through screens like this, 
and Demo lets you try out solutions just as 
quickly. 


HELPFUL HINTS To help you get a 
feel for what the program can do, I’ll de- 
scribe some of the tricks I’ve leamed using 
Demo. For those of you intending to use 
Demo, a couple of words about the imple- 
mentation of the program can save a lot of 
confusion. 

Earlier, I said that Demo lets you create 
a virtually unlimited number of different 
screens. That was of course poetic license; 
Bricklin uses the concept of reusable 
“overlays” to keep down the number of 
separate screens the program must store 
(and that you must design). 

Having seen Demo in use at the office 
and having breezed quickly through the 
documentation, when I finally sat down to 
create screens in Demo | assumed I was 
going to create an overlay or a slide. 

Wrong. While the manual doesn’t 
make it clear, there is no functional differ- 
ence between a slide and an overlay. They 
are one and the same beast, and the only 
way they can be differentiated is by the 
context in which they appear. 

Just as with a real slide, you can see 
through transparent sections of Demo 
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HyperACCESS’ 
Top Rated 


Communications Software 





Editor’s Choice 


bi. 


Rated #1 by 


Rated a i i by 


PC MAGAZINE InfoWorld 
October 28, 1986 September, 1986 July 14, 1986 


“An excellent program with 
many advanced features, 
including a comprehensive 
language, unattended host 
and file transfer capabilities.” 


Whether you're just beginning to use your PC for communications 
or you've been frustrated by limitations of another program, 
HyperACCESS is the answer. Simple for novices. Exhilarating for 
experts. Ideal for businesses. 


There's no initial hurdle. HyperACCESS adapts Itself to your 
computer and modem {it dials, redials, and answers more than 40 
models). You can use it just by looking at your screen. The manual 
is crystal clear. A detailed training program is included. 


It comes ready to call CompuServe, Dow Jones, EasyLink, MCI 
Mail, NewsNet, The Source, and others (trial subscriptions 
included). Learns your passwords the first time you call and 
enters them for you from then on. You can list more than 100 
computers (or people) for instant calling. HyperACCESS logs 
every call. 


Astonishing versatility! Lets you link with systems that defy others. 
With mainframes, minis, micros, or RS-232C devices. It emulates 
VT52, VT100/102, TeleVideo 925/950, H19, TTY, Wang, IBM 3101, 
and IBM 327B asynchronous terminals. It supports up to 19,200 
baud and transfers files FAST using Kermit, Xmodem (CRC or 
Checksum), and ASCII Protocols. 


HyperACCESS is an outstanding host, too. Even when you're not 
there, your PC can be accessed by callers who have passwords 
you've defined. You set whether each caller can read or type 
messages, transfer files, run programs*, or use your PC without 
restrictions. 


HyperACCESS has the clearest, most complete script language, so 
you can create custom functions and menus, or automate any 
portion of a call. And we give you powerful scripts — transfer files 
between unattended PC's — pick up electronic mail at2am — act 
as a high-security dialback host, and more. 


“Certain programs are incompatible with remote use. 


“The consistent combi- 
nation of power/usability 
ratings put HyperACCESS 
at the top...” 


“It’s a snap to start using 
the program immediately... 
you can be communicating 
in a matter of minutes.” 


Even in the midst of communications, HyperACCESS lets you run 
your other DOS software or use your computer's DOS commands. 
And HyperACCESS is so well-behaved, it can also run under 
Windows, TopView, DESQview or DoubleDOS, concurrently with 
other programs. 


Cali or Write Today! 
800-826-2760 or (313) 243-0576 


OC Send HyperACCESS on 5\%4"" disks for $149 
Gi Send HyperACCESS on 3¥2" disks for $149 


Ci Send HyperACCESS on 5%" and 3¥2" 
disks for $169 


Gi Send me a demo disk for $5 (specity 5%"* of 3%") 
30-Day Money-Back Guarantes 









Company Name: 
Shipping Address: 
CS ———_———_ ae 
ey 
Payment: () Check GOVISA CiMC Card Exp Date 
Credit Card #: 


$149 per copy plus $5 shipping, $20 overseas, Mich. residents $6 sales tax. 
System Requirements: IBM PC, XT, AT. or compatibles, 192K RAM min. 
PC-DOS 2.0 or greater. (Separate 2-100 version.) Not copy protected. 


é 
1 
i} 
| 
| 
| 
| 
| 
| 
| Name: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Hilgraeve Inc. 


P.O. Box 941, Monroe, Ml 48161 
Communications Software Since 19B1. 


HyperACCESS, trademark of Hligraeve; 18M, PC, XT, AT, TopView, trademarks of Intemational Business Machines, MS, Windows, trademarks of Microsoft; Software Digest, Ratings Newsletter, 


trademarks of NSTL, Inc.; InfoWorld, publication of CW Communicatons, Inc. 
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UNLock* Removes 
Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNiock “copying” disk allows you to 
make “unprotected” DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform per- 
fectly, as do copies of these copies. 
UNlIock copies run on any hard disk, 
including Bernoulli Boxes. No original 


required in drive “A? Run on a RAM 
disk simply and conveniently. Aiso, 
copy DOS 5%" programs to 3%” 
diskettes. For IBM" PC, XT, AT, com- 
patibles, 256K or more, DOS 2.1 or 
higher. Choice of the critics! 


Guaranteed to work only with programs below: 


UNLOCK’ ALBUM “A” PL 


© dBASE Ill & dBASE Ill PLUS™ 

@ FRAMEWORK | & tI" 

@ CHARTMASTER™ (6) 

© SIGNMASTER™ (51) 

@ FASTBACK™ js 3) 

@ HARVARD TOTAL PROJECT MGA.™ ¢,, 
@ THINKTANK™* (2 0, 2.13 





UNLOCK” ALBUM “B” PLUS 


© SYMPHONY™ (11) 

© CLIPPER™ 

© LOTUS 1-2-3 REPORT WRITER™ (1.0) 
¢pouBLEpOSs™ 

®@ sMARTWORK™ (10 Rex @ thru 10.811) 

© DISK OPTIMIZER™ 

@ MANAGING YOUR MONEY™ 015,151, 2.0) 


® DOLLARS & SENSE™ (20) 












$69.95 


(Phus $4 ship handbng Foreign orders $10) 


US 
@ LOTUS 1-2-3™ (1 a-20) 
e IBM WRITING ASSIS TANT™ (; av) 
@ IBM FILING ASSISTANT™ (10) 
@ IBM REPORTING ASSISTANT™ (10) 
© GRAPHWRITER™ (43, 43 

00) @ REALIA COBOL™ (1.2. 20) 
@ MULTILINK ADVANCED™ (3 02, 303) 


$69.95 


(Plus $4 ship handing Fotegn orders $19) 


@ MICROSOFT WORD™ (1.15, 2.0, 2.01) 
@ PFS: ACCESS™ (1904 Ea) 

@ PFS: PLAN™ (a) 

© PFS: GRAPH™ a) 

@ PFS: WRITE™ (01, c) 

@ PFS: REPORT™ (a. c) 

© PFS: FILE™ s, c) 


@ DATABASE MANAGER II— THE INTEGRATOR™ (20. 2.02) 











SPECIAL OFFER 





e@ dBASE Ili & dBASE Ill PLUS™ 
© FRAMEWORK | & II™ 

* CLIPPER™ 

© FASTBACK™ (5.3) 

@ CHARTMASTER™ (ay 

@ SIGNMASTER™ (s 1) 

@ DOLLARS & SENSE™ (20) 


UNLocK FUGHTJET #202 


@ FLIGHT SIMULATOR" e JET @ SCENERY DISKS 










“Best of UNLOCK” 
ALBUM “D” PLUS peics s¢ ano nancing Forowgn onters $10) 


@ MICROSOFT WORD™ (115 20 200 


$74.95 










@ LOTUS 1-2-3™ (1.4.2.9) 
@ SYMPHONY™ (1) 

@ LOTUS 1-2-3 REPORT WRITER™ (10) 

* DOUBLEDOS™ 

@ HARVARD TOTAL PROJECT MGR.™ (+10) 
@ MANAGING YOUR MONEY™ (15, 1.51, 2.9) 

@ THINKTANK™ (20, 2.1) 


$29.95 


(Plus $4 ship hanaung Formgn orders $10) 





CHOICE OF THE CRITICS! 


PERSONAL | “UNIock has two particularly an- 
deering charactarlelics: it worka, 

end works simply. | wes able to quickly 
produca unprolecied coples of Lotue 1-2-3 
telaase 2, Symphony 1.1, Microsoft Word 2.0, 
dBese Ill 1.1, end Framework Il. Thase coplas 
performed flawlasely, @s did copies of Ihasa 
copies.” Christopher O Malley, 
» PERSONAL COMPUTING, April 66 


ru “Because copy proleciion can Interfara 
“= wilh Iha ability lo back up a hard disk, 
business-orlented ueara mey prater progreme 
lika TranSec’e UNlock serlaa.” 

Winn L. Rosch, PC MAGAZINE, May 27, 1986 


UNLOCK: 


B YT E “UNIock 4.7 deteate ihe laleel Pro- 
jok and SuperLock lype of copy 
otection echeme. It'e menu-driven end works 
ine on Ihe progrems {I's supposed lo work on: 
Lolue 1-2-3, dBase Ili, Framework, Symphony, 

Peradox, and severel olhere.” 
Jerry Poumelle. BYTE, Feb. '86 


Recommended by the editors of: 


PERSONAL. 


(COMPUTING | 
“The Best Software Utilities Fer Under $100” 









ORDER TODAY TOLL FREE: 


1-800-423-0772 


IN FLORIDA: 1-305-474-7548 


J 


TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 


Trademarks are ihe sole property of thelr respective owners. UNIock is for use only to Improve the useshility of legally acquired and 


operated software 





VIEWPOINTS 
@ PETER NORTON 


“‘slides’” to what’s undemeath. An over- 
lay is simply a slide screen you’ve created, 
just like any other; it’s an overlay only be- 
cause you’ve said it will be automatically 
placed over (or under) another slide when- 
ever that slide is viewed. (This means that 
at another time the ‘‘overlay”’ could be a 
slide, with its own overlays.) 

As an example, suppose you’re demo- 
ing a program with a main menu that ap- 
pears a number of different times—maybe 
when the program starts, while text is be- 
ing entered, and when the program is exit- 
ed. You'd start by creating four slides— 
one each for what the screen would look 
like during startup, text entry, and quit- 
ting, plus one more slide that is simply the 
menu itself (parts of the slide not actually 
occupied by the menu would be transpar- 
ent). Let’s say you’ve arranged your slides 
in that order: Opening, Text Entry, Clos- 
ing, and Menu. By leafing through your 
slides before defining any overlays, you 
would see four separate slides: the screen 
at opening, at text entry, and at quitting, all 
without the menu, and finally the fourth 
slide, the menu by itself. 

Now here’s the trick. Leaf to the first 
slide and define an overlay for it: make it 
the fourth slide, Menu. Use Demo’s Over- 
lay command to tell Demo that whenever 
the Opening slide is placed on the projec- 
tor, Menu will automatically appear above 
the Opening slide. Menu is now an overlay 
of the Opening slide, and you’! see the 
opening screen with a menu on it. (A slide 
is placed on the projector one of two ways: 
either you select it manually while devel- 
oping a slide show, or it is placed on the 
projector automatically, likely in response 
to the viewer pressing a certain key while 
Demo is running a show.) You could also 
define Menu as an overlay for the third 
slide, the Closing screen, so Menu will 
also appear with it. Even though Menu is 
now an overlay to two different slides, it is 
still a slide in its own right, you could even 
designate a slide to appear whenever Menu 
was placed on the projector, in which case 
Menu would be an overlay to some slides 
and would itself have overlays. 

By now you must have guessed some- 
thing I discovered: in addition to being a 
very valuable and efficient tool with very 
confusing documentation, Demo is also a 
heck of a lot of fun to use. 





Too often accessory prod- 
ucts don’t work well 
together, look out of place 
and take up too much space 
at your workstation. 


Now, the Computer 
Component family of 
products from Computer 
Accessories Corporation 
can solve these problems. 
Styled to blend aesthetically 
at your workstation, 
Computer Components add 
function and control by inte- 
grating the following 
popular accessories. 


Power Directors® protect 
your computer system with 
superior IEEE Class A and B 


power conditioning and are 
UL Listed. Our Model P15 
Expandable Power Director 
lets you install Computer 
Component modules neatly 
into its expansion pocket. 
This saves desktop space 
and allows you to expand 
your system when you're 
ready. 


Data Directors™ connect 
multiple peripherals to one 
computer port. The ABC 
Data Director also allows 
three computers to share an 
expensive peripheral, like a 
laser printer. 


Print Saver™ provides you 
use of your computer while 


a 


The Leader in Computer Components 
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your printer is printing. This 
64K printer buffer is easily 
upgraded to 256K. 


Private Access™ allows 

you to share your computer 
system from remote loca- 

tions with up to 100 authorized 
users. With fail-safe security 
and power control built-in, 
Private Access records who 
used your system and for 

how long. 


For the family support you 
need, visit your computer 
dealer today and ask for 
Computer Components. Or 
call (619) 457-5500 for the 
dealer located nearest you. 





12MHz SPEED... 


..- plus AMEGABYTE FOR DOS! 





THEY ALL NEED NUMBER SMASHER/ECM™ 


Turn your PC or XT into the machine it should have 
beeni The 12 MHz Number Smasher/ECM is the fastest 
accelerator on the market Itis also the most powerful, provid- 
ing a true megabyte for DOS! 


To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byte resident driver— MegaDOS™. MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys- 
tem will report 1,036,288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 


Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE Cl 
This means you have an additional 384K available for over- 
sized applications. Programs which write directly to the 
screen requirea simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


ICro 
ay 


Number Smasher/ECM is 100% compatibie with all 
hardware and software including EMS and EGAboards. The 
compatibility is a result of control: its speed is switch, key- 
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM can still 
be run by setting DOS to 640K or 704K and using the 
memory above DOS for I/O enhancers. 


Number Smasher/ECM runs floating point bound pro- 
grams faster than an AT oranyother80286 based machine. 
in fact, Number Smasher's 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 10! 


Number Smasher/ECM is the most cost effective pro- 
ductivity tool you can buy. The base board which runs at 
9.54 MHz comes with 512K and costs only $599! The com- 
pletesystem which includes a motherboard accelerator, one 
megabyte of memory anda 12 MHz8087 is just $1 199. Call 
today to discuss you particular contiguration. Remember: 
“The advantage of buying from MicroWay is outstanding per- 
sonal service.” (PC Magazine, 6/10/86 — p. 162) 


The World Leader in 8087 Support 


P.O. Box 79, Kingston, Mass. 02364 USA iy Y 746-7341 
Tempo House, London, U.K. call 01-223-766 


Number Smasher, ECM and MegaDOS are trademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWay, Inc. 
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Christmas, 


give 


knowledge. 


In the spirit of the season, we're making a special offer to families enrolled in the 
Electronic University Network: Three special “course packages” for three special people 
on your shopping list. These fun, non-credit courses can be taken right at home, 


at any time, through a personal computer and modem. 
The recipients of these wonderful gifts 
will appreciate the one-on-one interaction 
with an expert instructor via electronic mail. 


Course titles included*: 

© Time Management 

© Handling Stress 

® Getting the Executive Job 
You Want 

$175 (regularly priced $285) 


aa: AO 

THE GOURMET 
Course titles included*: 
® California Wine Connoisseur 
© The Art of California Cuisine 
$125 (regularly priced $190) 





For those households not yet enrolled in the 
Electronic University Network, $195 offers 
you access to all Network facilities: Fully- 
accredited courses from instructors, colleges 
and universities across the country; full 
programs (Associate, Bachelor, MBA); 
Network Counseling and Electronic Library. 


Call to order your 
Network gift packages: 


800 22 LEARN 


800 44 LEARN 
if calling from California 
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THE COMPUTER BUFF 

Course titles included”: 

© Moonlighting with Your 
Microcomputer 

© Computer Literacy 

© Spreadsheet Software 

$175 (regularly priced $285) 


SIS + 


*Course substitutions are available. 
This special offer expires December 31, 1986. 


THE ELECTRONIC UNIVERSITY NETWORK 
A division of TeleLearning Inc. 

505 Beach Street 

San Francisco, CA 94133 









= 1-800-426-6659 


Your Hardware and Software Source 


Low Frices are BORN Here, 
RAISED Elsewhere 
%* NO CHARGE FOR VISA AND MASTERCARD x 


xOUR CUSTOMERS HAVE RATED US #1 IN PRICE & DELIVERY & 
x PURCHASE ORDERS ACCEPTED — ASK FOR NATIONAL ACCOUNTS * 















UR EXPRESS SHIPPING 
You Pay the 
We Pay the Air 




















They’re & On Special 
With Prices To LOW To Print 
Call For Name Brand Popular Software Now on Special. 
Ask Your Sales Rep. for Current Titles 






Lowest Prices On 


MICR@SOFT. Products 







INNOVATIVE SOFTWARE 
Smart System 3.0 


Educational Software 
for the IBM 





GCM totus 1-2-3 Ver 20 Bngicis 













































ton ee pmb aed sel) eaay RRC eae). «. « << BSS: SSS Proreeaoral Wena, . Call : 
| partes) Meee 5 Trt) beading Eo Word pe eg ss # Sees Baia es “ 
eee Et one Leading Edge WP wath 9 pmart ker... :. 
he a ee 30. : Poe Ughtening . . é hi $§ Volkswnter 3... ... . Call 
SQ Tee: By Gz Mason Word 30 vee eee ees 26) Volkswrnter Scenic... . . + Cah 
ah es oe MNOS UM Marner cs as, coe 4g Mulomate33.......--, - +++ 209 Webster new World Wer . . rare 1S 
Hanard Peseraten Graphs nee a RTS . ia ~ Mutbmate Advartage 6... 6. ss + +++ Call Webster Spel Checker... . . eon th) | 
In-AVigon .... See | Webster Thesaurus 6... eee eee eee 9 
Map Master oo... 29 Bask Compwler (Microsoft . «$219, Word Perfect Litrary. . . . . sine 56 
Microsoft Buss Mouse . veces 106 Clipper $ 329 C Comptier (Mxcrosoh . 2ag Word Perfect (Ver 41) . . coe 1 ' 
Mrosoft Chatto... we 166 Clout2 129 Cobol Comper (Microsoft). . 3a6  Wordstar wTutor 331. \e2 
Microsoft Serial Mouse bene ee ens 119 Comerstone $6 Fortran Compiler (Microsoft). 19g Wordstar Pro Pack 331... .... >... 233 
NEWSROOM, so. cso eeeees vo 3b Bae... Cat Latuce C Comprter ; . 242, Wordstar 200020... .. core BB 
PC Buss Plus Mouse with Paint Plus 11S Base Pas... 399 Macro Assembler [Microsoft] 1s... ss. a4 Wordstar 2000 Pus 20... . oo 08 
PC Draw. ee ae an . 199 dBase WLAN. . S Cali RunC ienerpreter oo... tee ee. 89 Word Wizard .. 1.62... ee 
rt 99 Enh ...... 21$ Ryan McFarlan Fortran 
PC Mouse wiPant Plus . 198 Extended Report Writer : 77 Ryan McFarian Cobol... . . 
PFS Graph. . 76 Knowledgeman il... 6.60.6 249 Pascal Compwles [Microsoft] ..... | 
Panemaster Paradox... 1. OY Omk B26... ee, 
Prox Shop . Turbo Jumbo Pack [New Ver}... « ; 
Signmaster. ... Turbo Pascal wB087 &BCD ..... 





Turbo Proiog. 2. 


Turbo Graphix Too! 
be Turbo DataBase Tool Box 












Flight Smulator . 





Maxell MO-2 (Oty 100) 
Sony MD-2 [Oty 100). . 
































MS Learnwng DOS 
Pay FC Logo i 
BPI - G/L AR, AP. Payror yaa . ee 
Computer Associates GILAR AP... cs Lal a Ww sewors oom ns | 
DAC Easy Accounting Sa Typing Tutor Il... $22 28 Norton Commander. + oe ee : 
DAC Easy Payroll . . 28 Harvard lotai Proect & mane ; ae path ge IN vee e cece eee ir 
In-House Accountant +. 88 Microsoft Proect 5 ! ae, eels : 
ONO WRE FRE DB cccjiccrecee cies 140 Gane ae Can Doltars & Sense wiForcast aie) Prrqworts . . Der aats BS : 
One Write ARAPPayrol....... : WS Timeime20......... 209 Home Accountant Pus. . SVE Heme AUR eect ce crnccre vars 69 5 
Open Systems-GLARAPPayrot ..... 395 ea. Tobias Managing Your Money . Call Sidekick. ce, aa) ; 
Peachtree - G/L AR, AP. Payroll... . 249 8. Sdeluck/Superkey Binde « & . 
State of the At G/LARAP Payroll... . 369 ea. ‘ Sadetuck (Unprotected)... 0... eee eee ‘ 
Absity 5.SS CompuServe Starter Kit 519 Sdeways 31 “ 
Enable | 1 319 Crossiak XVI... 92 Smart Notes . 40 
Copy fl Opton Board 6... 2... eee $75 Framework fl Call Microsoft Access... . 139 Superkey anes % 
MaSterpece oo ee ee ee eee 84 Open Access Il. 2S Mirror... . 35 ‘Traveling Sielock 232 7 
Masterpiece Pus . . 113 Smart Sofware System +22 S09 PERyAccess: sc, +. 7 Turbo Edinor Toot Box . . . A oe 
Macrosoft Mach 10 wiwndows & Mice. Pay Seat Sava Soe an Pak sce so ESP RAMONE oie craigs oe 5 wae 92 UMOKAB OC 0.0.05 cca 7 





Summasketch IXI2 Tablet... 0... 3S Symphony. ee = romil.... i * Te. ae 





Over $200 worth of 
Paperback Software Programs 
Smee 
with 


— Turbo POXT wi256K & 1 Drive 
TIN Turbo POXT wi640K & 1 Drive. . . 


Turbo POXT wi640K, 1 Drive & 20 MG 
MS DOS 3.2 WIGW Basic... sees eee eee 
MonGraphics Card with Software 


t fs + i py 
ep SOOO -\) \ Color Card 


ir Color Monitor {RGB} 
levarzug Turbo PC/XT Sega Enhanced Graphics Card 


ae ner apy Sha Coe AT pe eyo VO Card {Senal/Parallel) 
9° 6 Nie Gis Spey Rejooarg sere ore as WO Card (SerialClock Calendar) 


51S Clone Keyboard . 
HARDWARE 


(he) CORE aoe err 
Premier3S .ccccccccseee 45 


svceecs 1099 8 . Exec Partner Duat Drive... 


SiPackineiss, «arevcieieis 3s vac Sony 3' S/S DYD Qty. 100 
Plus Devel 


eee © | 
WOT ces eee ee ev esene Call 


OSISIL. ei 


Toshiba 


\ Bens sccneccen 455 _ 
roaibiimantlatieliic anes orrm Canon PC-25 . . $939 


5 
CIRCLE 206 ON READER SERVICE CARD 


‘Ne Charge fer VISA and Mastercard Prices & Availability Subject to Change Maliimg Ad@dresse 2222 East Indian Schoo! Road 
*You Pay the Ground — We Pay the Air Without Notice Phoenix, AZ 85016 
m™ Ground Shipping & Handling $6.00 *Due to Copyright Laws No Returns * Order Line Hours Mon-Fri 830-530 
a °Free Air applies ONLY to orders up to 10 Ibs. on Software Purchases 9 prey heed won acetal 
“Personal and Company Checks Will Delay ‘Add 3% for C.O.D. Orders © Order Processing (602) 224.9345 
Shipping 2 Weeks We Do Not Guarantee Machine Capatibitity §— ‘900 3m-300 pm. 








CALL TOLL FREE 1-800-382-2242 
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Northesstern Software Turbo 286 ts e trademark of Northeastern Software. MS OOS 3.1 is e trademark of the Microsoft Corporation. 


(512) 636-5707 
2201 Denley 


Sulte 165 


Anetin, Texas 76758 








Runs all major software for | 
IBM PC AT™ | 







High Performance, Excellent Value. Includes 80286-based unit, Phoenix BIOS, 512K on 1 Meg 
Mother Board, 1.2 Meg Floppy, Hard/Floppy Controller, AT Style Keyboard, 220W Power Supply. 
Runs all major software for {BM PC AT™ at 8MHZ. 





MACH — IBM 
y 4 AO OA IBM PC AT 
" $595 “net on o 512K RAM 





ci PORTARUE 01.2 meg FLOPPY 
a "% 
High Performance Competitive Price in- 


¢ludon 128K on 840K Mothar Board, 260K Staon ie Da 


Floppy Drive, 1360 Fewer Supply Keyboard, 7A UEG RAR DAVE IBM PC/XT IBM PC. 
i 0) * taster ot z 
una ali major sottware tor 40% taster te som OF f MME $1669 $1095 


without mit icat one Fe UPO TAPE 






——E — 


Hard Disks Card Drive 


30 Meg 
: © 65 msec access time 
» Shock mounted j 
: + Easy to install card 


$449 «$549 


Fully DOS compatible. Each system comes complete with Ready-to-install Hard 
Disk, Cables, Controiier, Manual, Software and Mounting Hardware. Call for 
Quote onlarger hard disks Add $150 for External Case. 
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DEBUGGING 
AI MYTHS 








Antificial intelligence has been mired in hype and unrealistic expectations, but expert system 
and natural-language tools can genuinely make PCs smarter in specific areas. 





Ihe ‘*AI shuck’’ continues. Or at 
‘Te the AI confusion. 

Few people who understand 
what artificial intelligence techniques can 
do to speed up our work, get better an- 
swers, and relieve tedium doubt that AI is 
going to play a central role in the future of 
computers. 

But today AI is getting mired in confu- 
sion, hype, unrealistic expectations, slop- 
py definitions, and holier-than-thou snip- 
ing. That’s not doing much to develop the 
kind of well-informed, receptive universe 
of computer users we'll need in order to 
tellthe Al industry what we expect from it. 


BAD LABELING The phrase artificial 
intelligence is itself a lousy place to start. 
The Brits prefer intelligent machines, 
which comes a lot closer to the reality, but 
Al is likely to stick on this side of the At- 
lantic. There’s nothing artificial at all, of 
course, about the kind of reasoning Al 
tools bring to computational tasks: a well- 
done expert system applies high-order log- 
ic to wend its way through a problem to- 
ward a high-probability answer. 

Expert systems are just a part of the Al 
world, but they’re the easiest-to-under- 
stand example of how AI tools can make 
our lives easier. 

Richard Anders, whose company, Juri- 
Soft, has been specializing in intelligent 
PC software for lawyers, likes the analogy 
between expert systems and idiot savants. 

You remember the phenomenon of the 
idiot savant from CBS’s ‘*60 Minutes’’ 
and elsewhere: individuals who- have ex- 
traordinary abilities in one special area but 








who may be quite ordinary, or even very 
limited, in their understanding of the rest 
of the world. 

A common manifestation of the idiot 
savant syndrome is the child who can per- 
form amazing mathematical feats in his 
head, usually in an instant—telling on 
what day of the week June 7, 1421, fell, 
for example, or extracting a square root 
from a six-digit number—but who has 
marginal, or worse, social and language 
skills. 

This is a fine metaphor for an expert 
system: it knows nothing beyond its spe- 
cial area, but it knows that very, very well. 
DEC uses an expert system to make sure 
VAX systems are properly configured, 
solving an extraordinary maze of memory, 
storage, power, cabling, and other prob- 
lems to get the right bits and pieces to the 
customer’s door. That system hasn't the 
slightest idea what a “‘VAX”? is (nor, for 
that matter, what a ‘‘customer”’ is), but it’s 








far more accurate than most humans at 
making sure that the right pieces of the 
puzzle are fitted together to make a work- 
ing minicomputer system. 

Sounds good—and it is. So good, un- 
fortunately, that software producers are 
tempted to claim Al credentials for prod- 


ucts far removed from intelligence of any _ 


sort. 
Last year I got so fed up with the hype 
surrounding AI, and vendors’ tendencies 
to claim there was AI in just about every- 
thing they were doing, that I had some 
stickers printed that I suggested retailers 
might put on every new software package 
that came into the store: ‘‘Now! New and 
Improved—with AI Added!” 

But that kind of skepticism can be car- 
Tied too far, and today’s backbiting about 
what is and isn’t legitimately Al, especial- 
ly in PC software, is getting out of hand. 


IN PLAIN ENGLISH Natural language 
interfaces—which allow us to interact with 
computers in English, a language far more 
widely understood (if intrinsically clumsi- 
er) than any high-level computer lan- 
guage—are important parts of Al, too. 

I’ve often praised and frequently rec- 
ommend Symantec’s Q&A to PC users 
who don’t care much about computers but 
who do need to do some writing, electron- 
ic filing, and list management. While 
Q&A has very nice and remarkably easy- 
to-use word-processing and flat-file data- 
base-management modules, the magic in 
the box resides in Q&A’s natural-language 
Intelligent Assistant module. 

The Intelligent Assistant allows users to 
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throw very mundane English-language 
(read: natural language) queries at the 
Q&A database without worrying about 
field names and syntax. Ask it to ‘Show 
me the people here who make more than 





VIEWPOINTS 


$30,000 a year, have been here for more 
than 5 years, and haven’t had a raise for 2 
years,”” and it'll come back with a precise 
computer-lingo redefinition of your ques- 
tion, look up the correct answers, and then 


THE Intelligent 


Grammar and Style Checker 


RightWriter is a new tool to help you produce lean, powerful BUSINESS 
WRITING. RightWriter uses advanced artificial intelligence technology 
to flag errors in GRAMMAR, STYLE, USAGE, and PUNCTUATION. 


RightWnriter is the first office auto- 


mation package aimed at 
producing better writing, 
not more writing. 


@ Messages are Inserted 
directly into text to point 
out possible errors and 
problem areas. 


© Easy to Use — onlyone 
command to leam, your 
word processor does the 
rest. 


® Works with Leading 
Word Processors — 
including WordStar ®, 
Volkswriter ®, PFSarite ®, 
MultiMate®, WordPerfect® 
and others. 

® Readability Index — 
measures the reading 
grade level of the docu: 
ment using the D.O.D. 
standard Flesch-Kincaid 
formula. 

@ Uncommon Word List 


— lists misspelled, slang, 
and uncommon words. 










@ Recommends — never 
decides. RightWriter is a 
writing aid. The final 


“a RightWri 
is | 


“RightWriter is 
€ye-opening Sia 


“The d 
best th 
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Jim Pile, Soft Sector 





Available from your local dealer or: 
DECISIONWARE, INC. /RightSoft Division 
2033 Wood St. 8 Sulte 218 

Sarasota, FL 33577 

Phone Orders Call: 1 (800) 992-0244 
Add $4 for shipping and handling. 

VISA & MASTERCARD accepted 

30 Day Money Back Guarantee 


Right Writer is a trademark of DecisionWare, inc., WordStar is a tredernark of 
MicroPro MuniMate 


. MultiMate ie a trademark of 
decision is always left international va uedemadk of Softumre Ratating Corporation 
to you. Volkweriter ts 2 trademark of Lifetres Software, inc, 
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present them to you on-screen. 

A lot of AI people sniff that Q&A 
doesn’t really use much AI. Phooey. 
While those folks are caught up in theolog- 
ical arguments about LISP versus PRO- 
LOG, Symantec’s busy helping people get 
their work done without having to leam 
computerese. 

In business, that’s called “‘delivering 
value.’’ It’s also called *‘making money.”’ 

} suspect the end to the confusion, 
hype, and litmus tests over the Al-ishness 
of products isn’t going to come from with- 
in the AI community but from within the 
PC community, as the possibilities and 
limits of Al become better known to PC 
users and developers. 


TI'S AI CONTRIBUTION Texas In- 
struments has done more than any other 
company to educate people about Al, to 





s Texas Instruments has 
done a lot to educate 
people about AI and to 
make AI tools available 
at reasonable prices. 


popularize it, and to make useful Al tools 
available at reasonable prices. 

For some time, TI's offered its Person- 
al Consultant Plus expert-system-devel- 
opment package for personal computers. 
At $3,000, it sounds expensive for a prod- 
uct aimed at developing PC applica- 
tions—antil you look at the few competi- 
tive products, which are priced far higher. 

At the American Association for Artifi- 
cial Intelligence meeting in late summer, 
TI introduced a new Personal Consultant 
Easy version. It accepts fewer rules and 
has some limitations—but especially at 
$495, it’s a genuinely useful tool for devel- 
oping real applications that use real Al. 

The answer to ending the AI shuck-and- 
jive isn’t to keep counting Al angels on the 
heads of cosmic pins but to use tools such 
as TI’s to develop realistic expert systems 
that run on PCs and do real work. (ae 
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Turbocharge Your Pencil! 





you need us! 


SLES LESS ELS LLL 4 


If you draw, design, draft or 
doodle use Generic CADD 2.0” 
to do it better. 


Generic CADD 2.0” Just $99.95 

If you put pencil to paper, then 
Generic CADD 2.0” is for you. 
Any time you have to draw with 
precision. Any time you have to 
combine drawings with words, 
Generic CADD 2.0” helps you do 
it quicker, better and easier. 

Executives, managers, use 
Generic CADD 2.0” for flow 
charts, graphs, presentations. 

Builders, contractors, plumb- 
ers, electricians use Generic 
CADD 2.0” to make quick 
work of plans, elevations, 
details and alterations. 
And even quicker work 
of changes! 

For the architect, 
designer or engin- 
eer, Generic 
CADD 2.0” 
offers full 





Software Resource 
2165 E. Francisco Bivd. 
San Rafael, CA 94912 
14800)-851-9010 


CAD capability without costly 

work stations or hours of study. 
To get started just pop in the 

diskette and you'll be on your 

way! You'll be up and running in 

minutes—backed by a manual 

that’s a joy to read and a phone 

support team who's behind you all 

the way! 

Draw with precision. Draw with ease. 

@ Draw lines, points, rectangles, poly- 
gons, circles, arcs, ellipses. 

Hf Powerful macro commands to turn a 
sequence into one simple move! 

@ Move objects, copy, erase, trace, zoom 
in, zoom out and more. 

@ Get blinding speed, floating point 
accuracy. 

@ Unlimited drawing size, 

Hf The easiest to use text 
features of any package 
we know, 

@ Create symbol 
libraries, 

@ Measure distance, 
angles, area. 


Buy only what 
you can use! 
Generic Software 
offers the only true 


products. Add features 
as you need them. 


DotPlot™ Just $24.95 
This is our unique module 
that lets you reproduce your 
work on just about any dot matrix 
printer. 
Auto-Convert™ Just $24.95 
Convert AutoCAD” or Mega- 
CADD™ drawings to Generic 
CADD and back again, Add low- 
cost work stations to your Auto- 
CAD™ set-up! 
AutoDimensioning™ 
Just $49.95 
Speed up your work with auto- 
matic dimensions and legends 


Bertelomann-PublicSoft Kenfil 
Carl Bertelsmann Sir. 161 


modular family of CAD 


6860 Darby Rd. #109 


that change themselves as fast as 
you can change your mind. 
NEW! Drafting Enhance- 
ments-l” (Just $49.95) 

Increase your productivity! 
Get snaps, trim and extend, fillets 
and chamfers, double lines, auto 
filleting, specialized text handling 








































many more “power-drafting” 
tures. 

Don’t go another day without 
meric CADD 2.0™. Call our toll 
order hot-line today. We'll 

ave Generic CADD in your 
hands and in just a couple of days. 


HO00-220-J601 


VISA, MasterCard, COD 
accepted. Add Shipping & Han- 
dling. 60-day money back guaran- 
tee. Not copy protected. Dealer 
inquiries encouraged. 


System Requirements: PC compatible with 348 
KAM. Two floppy disk drives or | floppy and | hard 
disk. Graphics card: Hercules, IBM, EGA, Sigma 
4), many others. 

Recommended: 8087 or 80287 co-processor, 640 
RAM 2 serial ports. Mouse or digitizer tablet. Dot 
matrix printer (we support over 100 with DatPlot™ or 
plotter (HP. HI, Amdek, Sweet P, many others) 
Generic Software, tne. 8763 148th N.E., Building 
C, Redmand, WA 98052 


G r 
so F T W A A CE Y 
CIRCLE 506 ON READER SERVICE CARD 


Prima International 
3350 Scott Blvd. Bldg. 7 


4830 Guetersloh 1 Reseda, CA 91335 Santa Clara, CA 95034 
West Germany 1800} 662-0505 (408)-727-2600 
Ger, 05241-80538] TWX 9103380282 


USA (408}-727-4033 


inally—a computer that breaks 

through the barriers of time and 
space to help you become more 
productive. 

The PC’s Limited 286"? runs at a 
record-setting 12 megahertz, yet it oc- 
cupies 20% less space than the older, 
slower “big-name” brand. 

For just $2,695, can you afford not to 
be a “power user”? 





The 12-megahertz 286'2 and 10-megahertz 286'° come 
complete with 1.2 megabyte floppy disk drive, 1,024K 
of high-speed RAM, 200-watt power supply and an 
AT-style keyboard. 

Both feature SmartVu", an alphanumeric LED panel that’s 
a window on your world of computing, a look into the 
heart of the computer, reporting operating speeds and 
diagnostic messages in understandable English. 

The 286" and 286'2 have been created by the best team 
of computer-hardware designers in the business. A totally 
new motherboard, custom ROM BIOS and proprietary 
circults have been developed for this high-performance 
computing environment. And every 286'° and 286" is 
bench-tested and run through an extensive burn-In 
before shipment. 

PC’s Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-AT compatibles. PC’s 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 
gained from selling and supporting thousands of high-performance PCs to customers ranging from Fortune 
500 companies to solo users has been applied to designing the most advanced personal computers ever 
produced: the PC’s Limited 286" and 286", 

Naturally, the $2,295 286'° and $2,695 286” are backed by PC’s Limited's One-Year Limited Warranty, and 
by our 30-day Money Back Guarantee. 

Twelve megahertz or ten megahertz. . . the choice is yours. In bigh-performance computing, the choice is 
clear: PC's Limited. 
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PC’S LIMITED 
MEANS 
UNLIMITED 
VALUE. 


5795 
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20 Mit Hard Disk System for PC™ 

Includes Tandon Hard Disk, Western Digital Controfler, Cables, Manual, Software, and Mounting 
Harderire Boots from Hard disk Our Hard Dik Systems are compatible with the latest versions of 
the following computers IBM PC, 18M XT, ATAT 6300, Compaq Deskpro, Tandy 1000, Tandy Uses Linear Voice Coil Activator. Heads park automatically 
1200, PC's Limited Turbo PC, Leading Edge PC (Both Models), Sperry PC, Wyse PC, ITT PC, and . = at powcr down. includes Seagate Full Height Hard Disk, 
most other Compatibles. Cable, and Mounting Rails. Boots from Hard Disk, 


PLEASE SPECIFY YOUR COMPUTER TYPE WHEN ORDERING. ‘One Vear Warranty" 


‘One Year Warranty* 
CS a 
PC'S LIMITED AT MULTIFUNCTION CARD 


Piggy Sack Board $59 w/OK | 
© Expandable to 3 MEG (1 § on Board/ I$ on Piggy Back Board) * Supports | 
64 of 256K RAMS © Parallel Port ¢ Serial Port (2nd serial option) $199 

won 










UNIVERSAL GRAPHICS CARD Il 
5199 


© Fully compatible with [BM CGA, Plantronics COLORPLUS, 
IBM Monochrome, and Hercules compatible graphics modes. 
© Includes Parallel Port and fits in a “short” shot, 


| Fiong n 
2! 
| 

XT" POWER 130W. <—*@ED) Sas is . | 


199 






Soive Your Power Problem MONO-II EGAds! 
Directly replaces Power Supply in PC™ 512 MONITOR 
Pully XT™ compatible, 9 
One Year Warranty.” Bo al 8479 
np 

© Bult-n swivel and tt base © ccAnGA 

Call for latest prices. F nee oe em os — 
© 3mm pinch 





° Limited Warranty 
FREE SHIPPING in the continental United States via UPS Ground. 


PC’s Limited Sets a Speed Record. 
The 12-MHz 80286 makes the 
—— $2,695 286" the fastest AT compatible. — 


—Joe Desposito, PC Magazine, July, 1986 


“More impressive than the speed of the 286!2 is its SmartVu™ panel. . . 
the 286!2 sports a green, four-segment alphanumeric LED diagnostic 
readout and a red bar-chart system monitor. During the power-on self- 
test, the former readout indicates which section of the system is being 
tested. During operation, it shows the drive letter and track (cylinder 
number) currently being accessed. It also displays the current clock 
speed for a few seconds after the clock speed is changed. When an 
error is found during diagnostics, the diagnostic display shows the full 
text of the error message, horizontally scrolling like a Times Square 
news display. Despite the limited size of the display, I found the mes- 
sages amazingly readable. . . 

“Individual users will nevertheless find it a delight—12MHz is a 
genuinely comfortable speed. In using the PC’s Limited 286!2 I was 
never aware of waiting for the computer to catch up with me. Even 
overstuffed programs like Microsoft Windows and Word become limber 
at 12MHz. Running at 12MHz, the 286!2 seemed so natural as to be 
invisible. The computer became a perfect tool, one that you can forget 
and get on with the work you're supposed to be doing” 

—Winn L. Rosch, PC Week, June 3, 1986 


“The 286!2 is a well-designed machine that offers outstanding perfor- 
mance at a reasonable price.’ 
—Joe Desposito, PC Magazine, July, 1986 





It’s time to put your hands 
on the machine that’s making headlines. & 





vt “Editor's Choice” 
—Feb. 25, 1986 
PC’S LIMITED 286" 


* 80286-based System Unit (Runs at 8MHZ.) © AT Style Keyboard 
® One Year Limited Warranty © 192W Power Supply 
© 1024K on Mother Board © 2 Serials and 1 Parallel Port 
@ 1.2 Meg Floppy Drive ® Clock/Calendar with Battery Backup 
© Combined Floppy/Hard Drive Controller © Operations Manual 
Card 


Runs all Major Software written for the IBM PC“, PC 


XT™, and PC AT™. Unit has 8 Expansion Slots. Same 
Bus Configuration as IBM PC AT™. 14 


IBM® (9 0 registered trademark nf Internatinnal Bisines Machines Corpreatian 
{BM PC. PC XT. and PC AT are trademarks of Invernational Busines Machmes Corporation. 


7a I 
= PC'S LIMITED Penta ere 
walle equipment certified t be compliant wid 
FOC Clee B All ae 
to change without novice. 


= 
SALES CALLS OUTSIDE TEXAS, 1-800-426-$1$0 
SALES CALLS INSIDE TEXAS, 1-800-252-8336 
1611 Headway Circle, Building 3, Austin. Texas 78754 
Sales Calls from anywhere in the country, ($12) 339-6962 
Technical Support Calls, 1-(800) 624-9896 or PC's Limited BBS ass pe 4127 
Customer Service Calls, 1-(800) 624-9897 or MCI MAIL: PC's 
Telex No. 9103808386 PCLID FAX ($12) 339-6721 























PRICES & 
MACHINES 
THAT ADD UP 
TO THE BEST 
BOTTOM LINE. 
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BGAds! CARD 
$269 


© Full IBM EGA compatibility 
© Full 256K Video RAM installed at 
no extra cost 


PC'S LIMITED 20 MEG HARD DISK ON A CARD 
+409 


© 3%" Tandon Hard Disk © Easy to install 
© Software included © One Year Warranty 
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© Upgradable to 384K 


300/1200 BAUD HAYES COMPATIBLE MODEM 
Internal $159 External $179 


(fits in short slot) 











® Clock/Calendar 
© Includes Software 
PC’S LIMITED MINI 1/0 pote 
a scot 
® Sertal port 
° Parallel port 
© Clock 
* Softnae FLOPPY DISK DRIVE 
© Fin in short slot : 9 , 
WANGTEK 60 MEG TAPE Slt. Mirabilis Hal eg, 8/00 
BACKUP SYSTEM oe a arable for AT™ in pay = 
*795 = ow TOTAL SATISFACTION GUARANTEE 





© Backs up $ Megs per minute 
© Runs under Mb DOS of PC DOS 
© Pulse Software Included 


- Waananry 
é For warranty service, one year limited warranty on PC's Limited products Contact Technical Suppor for a Return Authorteation 
Number (RMA) Returns must be accompanied by your RMA. the Invaice and a brief explanation During the warranty period, PC's 
Limited will repair or replace items st our option 

30-DAY TOTAL SATISFACTION GUARANTER 

Any ioe bought from PC + Limincd may be revurned within $0 days from the daar i was shipped for 2 full refund of your purchase price Returerd 
(ocras meus be s5-new, Not modified or damaged, with all warranty cards, eunuats, and packageng jatact Returned leas mus be shipped prepaid 
and inwured ond must bear @ PC s Limited Credit Retern Authorization (CRA) ca the shipping label Call PC + Limiord Customer Sopport Deparunent 
for CRA No credit issued after 30 days from dune of shipment Sorry, bet we are shie 1 insue credit for aew, enopened voftware only 
CONSUMER TIP 

‘Shen shopping for PC products, wok out competitors about Abesr refund policies. 

Micubishi, intel (DM. Hercules, Plantronics, Seapue Western Digital ATAT Compaq, Tandy Leading Edge, Sperry Wyse, and ITT sve tepiateved 
tdemarks of theit respective companies EBM PC. EDM XT IM AT are cudemarks of 10M Corporation Leading Edge PC, Sperry PC Wyse PC, 
‘Compaq Oeshpro, ATAT 6300 Tandy 1000 and Tandy 1200 ave trademarks of their respective companies 

‘Some quantities may be limised. C's Limited sells equipment certified to be comptiant with FCC Class B standards All prices ase subject oo change 


. ~ " _ without notice 
4 1-800-426-5150 CIRCLE 539 ON READER SERVICE CARD 


With as many 
features as 
* wordprocessors 

selling for 10 
times the price, Electric Pencil PC 
was designed to be sophisticated 
enough for the professional 
user yet simple enough for the 
beginner. Our “Quick Start 
Guide” will have you writing, 
editing, and printing in less 
than 20 minutes. Once you 
have the basics, any of 500 
functions are available with a 
simple key-stroke. The on-screen 
help and extensive tutorial 
windows are like having a 
manual on disk. 

There may be only two 

methods left for writing: a 
no. 2 pencil or the power of 
Electric Pencil PC. You'll be 
impressed with this full-featured 
wordprocessing system at a 
revolutionary price . . . we 
guarantee it! 


j 





Electric Pencil PC 


Simply the Best Value in Wordprocessing Today 


© Supports DOS 2 0 (or higher) directory structure @ On screen 
underlining & bald with monochrome (colors on color monitor) 
© Set screen, text, underlined, bold & marker colors @ All 
prompts in English (no codes or numbers) @ Recover Last delete 
from out and paste buffer @ Built in disk file recovery © 
Definable function keys @ All “wordprocessing keys" are used @ 
Designed especially for the [BM PC & compatibles @ Deftnable 
screen width @ Embedded printer control commands @ 
Automatic character. translation © Repeat function © 
Chain disk files when printing © Append files in memory @ 
Include files from disk within text @ Verify option with load & 
exit @ Centering @ Conditional paging and page numbering © 


keybo: 
ise Optional ASCII file save/load @ Parallel & serial drivers 
aes @ “Pause” command in text @ On screen print 

preview © Single word spell check @ Qustomize dictionary @ 
iivotiern & creel rielliga’6 Burld “specific” dictionaries 
@ Auto hyphenation, user defined @ Dvorak, French, German & 
Spanish keyboard drivers @ Automatic file backup @ Runs on 
floppy or hard disk @ Keyboard macros @ Automatic key entry 
files @ Simple 1 or 2 key command structure @ Multiple search 
& replace functions @ User timed auto-file save @ 270 page 2 
color manual @ split screens (up to 6) @ 


of FULLY MENU DRIVEN 
of 100,000 WORD DICTIONARY 


EXTENSIVE ON SCREEN 
TUTORIALS 


of nor COPY PROTECTED 
of works WITH ANY PRINTER 


of MULTI-LINE HEADERS 
& FOOTERS 


wf RE-DEFINE ENTIRE KEYBOARD 


WINNER OF THE GOLD MEDAL 


& PROGRAM OF THE YEAR 
AWARD, CREATIVE 
COMPUTING MAGAZINE 














MONEY BACK GUARANTEE 


Bectric Pencil PC {s unconditionally guaranteed for 30 days 


(less shipping) There is a $10.00 restocking fee 
if the disk envelope seal is broken 





For Texas Orders or Additional Information Call (214) 234-8466 
Mail in your order today or, for immediate shipment, 


CALL TOLL FREE 
1-800-445-9004 


Introductory Offer 


00D's welcome. tie ee 
orders, shipping cost is assumed by the buyer. 


(ee) 
™. VISA 
—, 


ae a Ee) 
ELECTRIC SOFTWARE CORPORATION 
Oe | 





9230 MARKVILLE DR. DALLAS, TEXAS 75243 
CIRCLE 321 ON READER SERVICE CARD 


MINIMUM HARDWARE REQUIREMENTS: 

IBM-PC/XT/AT of compatibles and Tandy 1000 128K memory, 
one disk drive, PC-DOS, MS-DOS 2.0 or higher. Color or 
monochrome monitor. 


Corp. IBM and PC-DOS 2.0 are 
ks of International Business Machine Corp. Tandy is 
4 registered trademark of The Tandy Corp. 


MS-DOS is a trademark of MicroSoft 
registered trademarl 


| 





@ STEPHEN MANES 


UNDERUTILIZATION: 2. 


VIEWPOINTS 


NEXT YEAR’S 
BUZZWORD 


Why do software publishers have the blues? You consumers are just not buying that second 
software program, that’s why. But Victor the Venture Capitalist has a solution. 


lured me here for?’’ I asked 
Victor the Venture Capitalist 
across the table of a New York restaurant 
so tony it didn’t even have paper napkins. 
Victor pointed to the blowfish roe. 
“Amazing stuff: you'll love it or you'll 
drop dead. Maybe both.”’ 

**Sounds like some of the software you 
guys put out,’’ I said. ‘*Stop stalling. 
What’s the scoop? A brand new multiuser 
system?” 

Victor just inhaled some more of the 
fish eggs. 

‘‘A new multitasking system?’’ | 
pressed. 

‘*Multi, mate?’’ snorted the Australian 
native, with that particular note of smug- 
ness reserved for successful businessfolk. 
‘Come now. The only multifarious item 
most microcomputer users get near is their 
daily multivitamin capsule. No, quite the 
opposite. You are about to learn about a 
phenomenon I have just uncovered. Re- 
member, you heard it here first.’* 

**Full credit will be bestowed if appro- 
priate,”’ I allowed. 

*‘Fine. The software business is in the 
doldrums, right?”’ 

“*So we hear.”’ 

“Do you know why?”’ 

I shook my head. 


66 S o what's this hot new item you 


OUT OF THE DOLDRUMS ‘“‘Underu- 
tilization,”* Victor declared, and raised his 
index finger. ‘Say you’re in the gasoline 
business. Say people decide to use their 
cars solely to drive to work and back in- 
stead of to the mall and the supermarket 


Pc 





and their mother-in-law’s place and 
Louie’s House of Carp and Filipacchi 
Falls, the Eighth Wonder of the Wetness 
World. You, Eddie Exxon, are suddenly 
in big trouble.’’ 

Victor was just getting started. ‘‘Say 
you're in the phone business or the video- 
tape business or the electricity business. 
You'd be in the soup, wouldn’t you, if 
people never used their phones to 
schmooze with their friends or never used 
their VCRs to do anything but tape sumo 
wrestling matches or never used their 
ranges to do anything but fix Stovetop 
Stuffing? And you know what that would 
represent?”’ 


SINGLE-USE PCS _I opened my mouth 
to reply, but Victor shoved his words in 
edgewise: **Underutilization, my friend. 
And it’s precisely what has happened in 
the microcomputer business. My informal 
surveys show that more than half of Amer- 








ica’s PCs are being used for one thing and 
one thing only.’” 

‘‘Namely?”’ 

“Doesn't matter. It’s not just one per- 
son, one computer—it’s one computer, 
one application. Except for a few power 
users, the only thing people know how to 
do with their computers is the one thing 
they learned when they first got their ma- 
chines. What’s more, plenty of these lost 
souls don’t even know there are other ap- 
plications available.’ 

“‘Where’d you come up with this?”’ I 
wondered. 

‘A couple of weeks ago in a drugstore. 
Ran into an old friend of mine. Said she’d 
been using the PC and word processing 
software I recommended for more than a 
year and a half. Couldn’t thank me 
enough. Her writing career is suddenly 
blossoming. But what was she in the drug- 
store buying? 

A $3.29 pocket calculator, that’s 
what.’” 

I shrugged. **So?”’ 

‘So just to make conversation I said 
something about how nice it is that they're 
now the size of a credit card and solar- 
powered so they don’t even need batteries. 
But she said she didn’t care because she 
wasn’t going to carry it around with her 
anyway—she was just going to use it to 
balance her checkbook. I asked why she 
didn’t get a program to tum her PC into a 
calculator and a lot more besides.”’ 

‘*Because they cost more than $3.29?” 

Victor shook his head. ‘‘Because she 
didn’t know there was one. Naturally, I put 
her onto our little memory-resident favor- 
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Get The Most Mileage From Your Computing Dollar... 
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Bentley Computers Come With A One Year Warranty! 
Bentley Model “T” (Turbo) 
qa. 


Inte! 8088 processing power ina IBM® PC-XT 
compatible machine that can run at 4.77 or 8 MHz 
(keyboard selectable), a 70% increase in speed 
from the original. Includes: 256K RAM 
expandable to C40MB on motherboard, 360K 
floppy drive and controller card. 


Only... eevee e BIOS 


Bentley-286 

qqpmetnnewien.... 

Reliable IBM® AT...compatible computing 
featuring a Phoenix BIOS and an Intel 80286 
processor running at 6 or 8 MHz with 0 wait state 
capability. The Bentley-286 scores a 9.20n 
Norton's “SI” test. The base model includes: 512K 
RAM expandable to 1MB on motherboard, a 1.2MB 
Sloppy drive, dual hard drive & floppy controller 
card, AT... style keyboard and clock/calendar with 
battery back-up. 


Only.......... 8995 


Boards 
mt 


Multifunction Card 
384K, Clock Calendar, 
Serial & Parallel Port $125 
Floppy Disk Controller. .$39 


MonoGraphicCard . .$99 


Monitors 
queen... 
Princeton 


PGS HX-12E 

Amdek 

310A Monochrome. ... 
300A Composite 
Quadram 
Amberchrome 


Modems 
——_—— 


Serial & Parallel Port, 
Clock / Calendar 


EMS Card 
EGA Card 


1200B Internal 
1200 External 


Bentley 


The IBM* XTim compatible computer at an 
affordable price. Includes: 256K RAM expandable 
to 640MB on motherboard, floppy drive and 


controller card. 


Only. ......... $369 


Drives 
qe 
Teac or Panasonic 
360K Floppy 

AT 360K Floppy 


20MB Hard Disk Kit 
for IBM PC& Compatibles. $395 


30MB Hard Disk Kit 
for IBM PC & Compatibles. $469 


20MB Hacd Disk Kit 
for IBM AT & Compatibles. $549 


30MB Hard Disk Kit 
for IBM AT. 


CIRCLE 359 ON READER SERVICE CARD 


frevitey 


Computer Products 
1700 Still Meadow Cove 
Round Rock, TX 78681 
Call Toll Free: 
800-626-4027 


Jn Texas Call: 
512-250-9897 
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ite. She thanked me and went her way. I 
rang her up a couple of weeks later to see 
how she liked it.”” 

“And?” 

“She hadn’t even bothered investigat- 
ing it. She'd stuck with the calculator. Said 
she remembered how long it took her to 
learn the word processor. She was petri- 
fied at the thought of having to go through 
it all again. And, of course, the software 
was a bit pricier than the calculator.”* 

Victor pounded his fist on the table. 
‘*Well, she’s not alone! There are plenty of 
people who copy file information off the 
screen by hand because they have no idea 
how to sort a directory. There are people 
who paste spreadsheets together because 
they don’t know how to print them side- 
ways. There are fanatics—power users, no 
less—who have actually devised macros 
to tum /-2-3 into a word processor just so 
they don’t have to hassle with a whole new 
program!”’ 

“Sounds as though you smell business 
opportunity.’’ 

Victor looked manic. ‘‘There’s a huge 
untapped market out there! If we could just 
get people to buy a second program, we 
could be rich beyond our wildest dreams!”* 
Victor turned somber. ‘*But MicroPro 
couldn’t. Lotus couldn’t. Ashton-Tate 
couldn’t. Hell, even Peter Norton 
couldn't. What will it take?”’ 

“Recreational stuff?"’ I mused. 

“Really! How many people do you 
know who have the time to learn to land 
Flight Simulator without crashing?’’ 

“‘Brilliant new applications?” 

‘*Find me the brilliant new people to 
develop and market them.” 

“Better, less-intimidating software in 
the first place?’’ I suggested. 

“*How quaintly naive!”’ 

**So what's your solution?”’ 

‘*We just don’t seem to be able to get 
people to make follow-up purchases no 
matter what we try. So we’re taking a little 
different approach. We’ve implemented 
two new business plans.”’ 

‘Which are?”’ 

“Plan One: Gouge the hell out of the 
customer the first time around. After all, it 
may be our only shot. Tomorrow we intro- 
duce our new pricing structure: precisely 
triple the old one. And that doesn’t include 
our expensive new support package.”” 


VIEWPOINTS 


“But what if everybody decides to give 
upon your stuff and go somewhere else?”” 
“*That’s where Plan Two comes in. 
We're hedging our bets. 
bought out Kalkatronics Co. It’s an off- 


Never forget another com- 
mand with PC-DocuMate™ 
templates to remind you. 
Save time and end frustra- 
tion because commandsand 
formats are at your fingertips 
for quickand easy reference. 

SMAS expertly designed, 
two-sided srl temas 
are easier to use than book- 
Le orreference cards. The 

ta is complete, its properly 
organized ia help you, and 
its available ata glance. 

Over 400,000 PC-Docu- 
Mates are inuse today-at 
home, and at work in Amer- 
ica’s major corporations-like 
IBM, AT&T, GM, Kodak, GE, 
Exxon, Xerox, Citibank, and 
hundreds more. 

So order your PC-Docu- 
Mates today with confidence 
and join our of 
satisfied users—-who never 
forget acommand. 
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We've just 


Select templates by 
andkeyboardstyle. 
software not listed here. 
PROGRAM 
D0S2.0/2.1 
Torus 12-5. 
Multan 2.0 new 
dBASE Hil 


other 


dBASE Ill + 
e lets 5000 
Armphon 

i ite 3 
totus Manuscnpt newt 
MicroSoft WORD 
MultMate 
MulliMate Advantage 

Perfect 41 


VolksWhiter 3 
it-yourself* 
(Partial st, call for more) 
‘Comes with Free pen & eraser. 
Keyboard styles available: 
A= IBMPC, PC/XT, COMPAQ: 
B = IBMPCAT 
O= cere fone 5151 
= Key tronic 
ES 8MEnhanced net 
Ask your Computer Dealer orto order 
by crecht card call toll-free 


1-800-762-7874 


ia NC call 919-878-3600) 
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shore outfit.”” 
‘*What kind of software do they 


Call today or mail us your 
personal check, money order 
or MasterCard/Visa/Amer- 
ican Express information. NC 
residents include 5% sales 
tax. Please add $2.00 forship- 
ping and handling per order. 
Foreignorders, except Canada, 
add $20.00 per orden U.S. 
funds only. NoCODs. 

Attention Corporate Cus- 
tomers: Call for quantity 
discounts or quotations on 
custom templates tomeet 
your special needs. 

NO-RISK, Full 30-Day 
Moneyback Guarantee: Use 
your template for a full 30 
days. If you are not com- 
pletely satisfied retum itto us 
(undamaged) for a full refund. 
Dealer Inquines roned, 

> 4 


Syslems Management Associales 
3325 Executive Dave, Dept. B-16 
Raleigh, North Carolina 9 


CIRCLE 188 ON READER SERVICE CARD 


‘*A $10. clone of our product. Also pa- 
per, pencils, and pocket calculators. ”’ 





Some Business 
Software simply 
can’t support 
YOU SUCCESS. 


Growth oriented companies thrive on LS 


dependable information. Many systems 7 — 
come up short. Some lack performance, ~~~ 
flexibility, data integrity, and some even 
make after-sale-support difficult. 


Macola Financial Software is a total 
business solution. The system matured 
from a decade of mini-applications and 
now offers performance for single 

PC compatible or multi-user LAN 
environments. 


The power is in flexibility—modular 
yet integrated, with unique reporting 
capabilities, and easily modified to 
specific needs (source available). 


Accounting * General Ledger « Ac- 
counts Receivable * Accounts Payable 
« Payroll « Fixed Assets/Depreciation 


Distribution « Inventory Manage- 
ment ¢ Customer Order Processing 
¢ Purchase Order and Receiving 


Manufacturing « Bill of Material 
Processor * Material Requirements 
Planning » Master Scheduling « Job 
Costing 


If you're serious about business and 
wish to go on-line once, and only once, 
with a long term solution, “account” 
on Macola. 

Judge for yourself. For full-featured 
demonstration programs, detailed infor- 
mation, or the nearest authorized dealer, 
write Macola, Incorporated, PO. Box 
485, Marion, Ohio 43302-0485. 

Or call 1-800-468-0834 

(Ohio) 1-800-468-0833 


pM /s/c/o/t/ af 


FINANCIAL SOFTWARE 






Micro-software’s 
most powerful solutions. ( 
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Persyst.The wise choice for PC data comm. 
‘Take a look! 


Persyst's DCP-88 is a PC data comm solution worth 
eyeing. A front-end processor smart enough to offload 
comm processing so your PC can sink its claws into 
your application. 

And the DCP-88 works with your IBM-PC, PC/XT, 
PC-AT, PC/RT or PC-compatible. To turn any PC into a 
real communications work station—not a way station. 

DCP-88's processor keeps your PC working on 
applications, not protecol overhead. The onboard 
processor offloads comm overhead, freeing your PC to 
focus on appiications. 

Choose from two DCP-88 models—each with a 
processor poised to swoop Into action. 

The DCP-88/VM with its 4.77 MHz 
8088 is capable of handling most 
applications. Or, for nearly twice the 
throughput, select the DCP-88/VMX 
with a 7.16 MHz processor. 

Either way, you get a powerful 
co-processor so your system's 
comm performance soars. 

Dual-ported onboard 
memory speeds data 
transfer. With up to 512 
KB memory, the DCP-88 
has more than enough capacity 
to handle the most sophisticated 
comm applications. 


And the board's dual ported memory architecture 
allows data to pass directly between processors at mem- 
ory speed—so communications fly through your system. 

Multiple tines and protocols for a multitude 
of applications. Adaptable as it is wise, the DCP-88 
blends Into your comm environment. With up to four 
seriai ports, for example, you can tie to multiple hosts or 
PGs. Pius, the DCP-88 fully supports asynch, bisynch, 
SDLC and HDLC protocois so your system's smart enough 
for any application. 

Supports printers up te 1200 Ipm. The DCP-88 

spans all your comm needs, providing high 
speed printer support via its optional parallel 
port. Up to 600 Ipm on the DCP-88/VM and 
1200 Ipm on the DCP-88/VMX. 

So dont iet your PC comm stick you out 

on a Ilmb. Not when the solution is staring 

you In the face. Call or write Persyst for a 

complete look at our DCP-88 line. 


SC persyst. 


A EMULEX Emuiex/Persyst, 3545 Harbor Boulevard, 
PO. Box 6725, Costa Mesa, California 92626 
in California, call 714/662-5600 + Outside California, 
Call toll free 800/854-7112 


IBM PC. PC/EE PC-AT and PC-RT are registered trademarks of Inernational Business Machines 
0088 is a fogistered rademart of Intel Corporation, 
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The Token-Ring LAN isa reality. 
It shouldn't surprise you that IBM” 
was the company that developed it. 
It should be equally unsurprising 
that the technology that best allows 
the Token-Ring to communicate 
with the mainframe comes from 
DCA, the makers of IRMA” 

Introducing IRMALAN-” 

IRMALAN is anew family of 
software and hardware products 
that can exploit the full power of 
PCs on the Token-Ring and other 


ERMA, IRMALAN, IRMALAN | 


“eee, 


NETBIOS-compatible LANs: IRMA- 
LAN SNA Workstation” is software 
that provides the PC with the 3270 
functionality of IRMA; IRMALAN 
APA Graphics Workstation” is the 
only software that not only offers 
that same IRMA functionality and 
power but can display mainframe 
graphics on the PC too. 
The IRMALAN family inchides 
gateways that connect Token-Ri 
networks to both DFT controllers 
and SDLC communication lines. 


of interactional Business Machines Corporation | 1966, Digital 


Best of all, IRMALAN can do 
all that with the ease and simplicity 
of IRMA. Which means your users 
can feel as comfortable working 
with IRMALAN nowas they have 
been working with IRMA. 

To find out more about DCA’s 
IRMALAN, call us today at 1-800- 
241-IRMA, ext.518. 
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portables priced right: KeyStyle80 
and WriteStyle. 





Introducing FreeStyle. The portable word 
processing system that keeps you a step ahead. 


KeyStyle80. The flip top 
portable with powe 
utilities. KeyStyle80 weighs just 
3 Ibs., but it’s loaded with features: 
a full 83-key keyboard with that 
mechanical touch typists prefer, a 
flip top 80 character by 8 line LCD 
screen, and built-in word process- 
ing software. 


With KeyStyle80 you can write 
store letters and memos 
whenever you're on the go. Plus 
there’s a built-in calculator and 
clock/calendar to make your work 
easier. There’s a modem option so 
you can communicate with remote 





systems. A special keyboard cable 
so you can plug into other PCs 
(like Datavue or IBM PC) to upload 
and download files. And, since 
KeyStyle80 is a stand-alone com- 
puter with i sensor, you can 
use it alone or as the keyboard for 
your Datavue. 


WriteStyle. Letter 
Beige rinting in a 
sleek 6 Ib. case. WriteStyle 
delivers great-looking true letter 
quality printing and works perfectly 
with KeyStyle80 or any personal 
computer with a inter 
port. Small and quiet with an 


interchangeable daisy wheel print 
head, WriteStyle is the best value 
around in letter quality printers. 
WriteStyle works off a regular AC 
power outlet, or it can run off an 
internal battery. 


Take a look at our FreeStyle system 
today. It’s an easy way to move 
ahead fast. For more information, 
contact us at One Meca Way, 
Norcross, GA 30093-2919; 

(404) 564-5668. 
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VIEWPOINTS 


LOSING SLEEP 


OVER DOS SHELLS 





So many programs are dedicated to making DOS easy for unsophisticated users that we ail 
end up more confused than ever. Why didn’t IBM do it right in the first place? 


software development effort in the PC | 

industry goes into making software 
easy to use (what used to be called user 
friendly). Much of that effort is spent on 
getting applications to do many of the 
functions of the operating system, so that 
you don’t need to quit to copy files or de- 
lete them. The most visible part of that ef- 
fort, though, goes into so-called DOS 
shells: programs that do the same things as 
the operating system but do them in sucha | 
way that dumb users like you and | needn’t 
be troubled by such commands as COPY 
or FORMAT. 

I've been troubled by DOS shells for 
some time. (The life of a columnist is 
rough, spending nights awake worrying 
about DOS shells and user friendliness.) I 
have a bunch of shells sitting on my soft- 
ware shelves: The Norton Commander, 
the ever-popular / DIR, Scout, XTREE, 
not to mention such aggressive shells (or 
operating environments) as Microsoft 
Windows, GEM, DESQview, Mondrian, 
and IBM's own TopView. I kept thinking 
that since there are so many of these prod- 
ucts, there must be something significant 
about them. (That's a common malady of 
industry watchers: they think lots of prod- 
ucts must mean that the products are im- 
portant. Actually, it just means that pro- 
grammers think they are important, which 
is an entirely different matter.) 


[I case you hadn't noticed, much of the | 





WHY HIDE DOS? *‘Why is it that soft- 
ware developers spend so much of their | 
time writing programs that hide DOS?’ I 
kept asking myself at two in the moming. 


Then the answer came to me in a blinding 
flash: because IBM messed up. 

It’s hard to say that a company that has 
managed to sell more than 3 million com- 
puters in 5 years, that helped create an in- 
dustry that has sold another 2 million or so 
compatible computers, and that has set 
many of the standards for the industry 
messed up. 

But 1BM did mess up. In its haste to get 
a computer on the market, IBM forgot to 
create a vision of what personal computers 
should be and how the user should interact 
with them. Everybody knows the story of 
how IBM took just a year to put together 
the first PC, mostly out of other compa- 
nies’ parts: Intel’s microprocessor, Micro- 
soft’s operating system, Epson’s printer, 
Tandon’s disk drives, and so forth. As a 
strategy, IBM’s approach was much her- 
alded as beneficial: it allowed other com- 
Panies to participate in its success and gave 
consumers a wide choice. 








JUGWINES = The PC is to personal com- 
puters what I-liter bottles of Gallo red 


wine are to wines: sort of an everyman’s | 


computer. Like Gallo wine, the PC is 
widely available and reasonably priced, 
and it’s easy to understand. But it makes 
no statement. As a result, every program- 
mer who comes along is allowed to believe 
that he has a better user interface, whether 
he is trying to make an application easier to 
understand or thinks he can make the com- 
puter itself easier. 

One programmer thinks it’s better that 
we dumb users get an easy way to see how 
our directories are structured so we know 
where we are and where our files are. An- 
other thinks we should get an easy way to 
make batch files that look like pop-up 
menus. Another thinks DOS stinks and 
adds new commands that let us do things to 
our files that DOS never intended. Yet an- 
other believes we shouldn't ever see DOS 
and gives us a way to switch between pro- 
grams without issuing commands. 

As far as I’m concerned, they are all 
wrong. They’re wrong because none of 
them can decide for me what’s best. And I 
don’t have time to remember which shell 
gives me which features for each situation 
I might run into. And the net result is that I 
end up sticking with DOS, unable to re- 
member where I am on the hard disk, un- 
able to remember which batch command 
does what I really want to do, and unable 
to remember the correct phrasing for some 
DOS commands. 

My real question is, ‘‘Where does IBM 
stand in all this debate about what's best 
for us dumb users?”’ It's been 5 years now 
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since the PC was introduced, plenty of 
time for IBM to make up its mind about 
how it feels. And yet all we've gotten from 
the company is a 256K program called 
TopView that barely manages to give us 


VIEWPOINTS 


more features than the operating system it- 
self, takes up nearly half our available 
memory to do so, and supports some weird 
bank-switching scheme for using extended 
memory that no applications support. 


NEW PRODUCT 


Multiply Your PC 


FQ .- .Share it! 


The PC Buddy System 


UNIT StZE 2°x5”" x 5” 


\ 


KANO GROUP 


Share the computing power of 
your single IBM PC (or true 
compatihle). Connect it with 
the new PC Buddy System to 
multiple screens and keyboards. 
Why huy extra PCs or a network? 
The PC Buddy System 
may be ail you need. 
More PC power — 
and money saved! 

No special cards, extra 
software, or additional memory 
required. Runs all software. 
Easy to install, simple to use 


For complete information phone, 
CIRCLE 262 ON READER SERVICE CARD 





106 - 314 East Holly Street, “pelingham. WA 98225 


z 


Telephone (60-4) 669-5200 





DEALER ENQUIRIES INVITED 


THREE GOALS Earlier this year, the 
executive in charge of IBM’s personal 
computer division (called Entry Systems 
Division, which probably means that IBM 
thinks PCs are just a good way to get peo- 
ple started on their way to an IBM main- 
frame) said that the company had three pri- 
mary objectives. The first two were to fix 
the operating system to allow 286-based 
PCs to use more than 640K of memory and 
to allow multitasking. The third was to de- 
velop a graphical user interface for its 
computers. 

In the 9 months since then, the compa- 
ny has introduced three new compu- 
ters—the RT PC, the PC Convertible, and 
the PC-XT Model 286—and a slightly im- 
proved version of TopView, but no graphi- 
cal interface. So what gives? What does 
IBM stand for when it comes to comput- 
ers? IBM is the biggest computer company 





= Like Gallo wine, the 
PC is widely available, 
reasonably priced, and 
easy to understand. 


in the world. It is the most profitable com- 
pany in the country. I for one would like to 
see it stand up and be counted. That way I 
wouldn't have to lie awake at night worry- 
ing about DOS shells. 

What really worries me is that IBM has 
already made its statement about personal 
computers: that it believes DOS is the ulti- 
mate way for dumb users to deal with a 
computer. Personal computers are, after 
all, merely a new and intriguing way to 
make terminals for mainframe computers. 
Indeed, personal computers are such neat 
terminals that they increase demand for 
mainframe processing power, thereby cre- 
ating a bigger market for the big comput- 
ers. And you certainly wouldn't want to 
stick a lot of code in the PC’s memory that 
would just get in the way of hooking into a 
mainframe. 1’m not just lying awake any- 
more; now I’m beginning to have night- 
mares about DOS shells. i 
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IS EVEN BETTER! 


ProDesign II — The Easy-to-Use CAD Systam. It’s tha NUMBER ONE CAD PACK- 
AGE for under $1000. And it costs only $299. With ovar 25,000 satisfiad usars, 
ProDasign Il outshines anything in its class. It outshines many packagas costing 
$2000 and moral ProDesign Il offars more featuras, more compatibility, and 
superior ease-of-use. 


But now, THE BEST IS EVEN BETTER! 


Varsion 2.5 of ProDasign Il is now available. More than 50 additional features 
have bean addad to ProDesign Il. Featuras such as Pattern Hatching, On-Screan 
Menus, Geometric Calculations, Macros, Parallel Lines, Parallel Curves, en- 
hanced Auto-Dimensioning. Block Arrays and Circular Arrays, to name a few. 
Faatures that make ProDesign Il even more powerful. Features that make 


ProDesign II even easier to use. 


How much more does version 2.5 cost? Nonel The new ProDesign Ilis still $2991 
Where can you get it? See your local dealer, or contact us: 


AMERICAN SMALL BUSINESS COMPUTERS 
118 SOUTH MILL STREET 
PRYOR, OK 74361 
(918) 825-4844 


Telex 9102400302 


PRODESIGN II — ONLY $299! 
ee F—-18 HORNET 






















’ o. 
©. enn mprney x 

9. Romani 100 MRGAL LOA oo 

=. aimsceton 10. THILPLooet wre IC HC tuRIOS 

$. Sng TRUREAT Pre, 71. TuRReree Cxcing 

s. et we Gee 4. 

7. coger 7 

@. Catchton veer * x 
8. enresice TovsemenT vi 

Ve. @btene Sean sate ™ 

$0. LeeStNG LOCE ANGI CxIERGIGR 87. LESDIAE FLe0 CBIvE Ben? 

13. FUseuaee tere WO. CoBtFetAt coaneon wee: 22 02324 ef ee oe TeEzG 90 an 
#4. Leesieg eee ree 58 aertuiner PovEe VuRD ine 

19. alee (oe 38 GOOP Leet ine CORE 

WW. GiequINOED Aue-aue mrenILe «SU. SPRETOU BIE-BUE ADECILE 

1Y, M1861 Lowee O81, ‘SR. LERSIn® FLOe COVE ROLES 

(0. mvICnt (es Light OS, FOim GUTERC! GsrEstos 

18. A160 FRE wince sOter 08. POnWeS AETEAE? AC tuAtOS 
ete) at. Loses oxveca cowceren | | 
mi. Flee weet 3B. sonast = ea 
ae. rune Bonaen cteaies coe aug 
a2. =veemeic Scereveres 8, CAMPUS Levetn §18QP 

Pe. Gleene cicnt Bt. Contom Chum 

OS. RVOOTE wremmnit esignios -. meets 

a7, meteor ion ctcat 1, erremttiee eee cxute 

a. Wtonieg oottoma Gs. eee OF attoce Scmtor 

20. Pot, stttisem 

38. ROVING TALL 

Or. cm teem 

aw 

We. FORMAN IOS LIGHT iat GImIe 

Mo. A lengueate wernt 


eos cect |cajea) 4: es a se5756 MONDE? = @ONS 49 oF 


oe Ge Ge 


CIRCLE 475 ON READER SERVICE CARD 





Conro 


“The name says it all.” 





Conroy-LaPointe 
XT/Model 1 


IBM PC/XT Compatible 


e 256K Expandable to 
640K On Motherboard 

¢ 360K Floppy Drive 

e 8 Expansion Slots 
(6 long, 2 short) 

e Enhanced AT Style 
Keyboard 


With 640K, Mono Graphics Card, Monitor 
Above System with 20Mb Hard Disk 


XT/Model 2 
Turbo 





$475 


¢ MS-DOS 2.11 

¢ Macro Assembler 

e FCC Class B and UL 
Approved 

¢ Limited Warranty: 1 
Year Parts, 90 Days 
Labor 





Installed Options 
(for Model 1 and 2) 


Graphics Card & Monitor $178 
640K RAM (from 256K) $SS 
360K Floppy Drive $9S 
20Mb Hard Disk $438 
30Mb Hard Disk $475 
Serial/Parallel /Clock/ 

Game Port Upgrade 8ss 


$649 
$1075 


$595 


Dual Speed 4.77 & 8.0 MHz Processor 


© 256K Expandable to 
640K On Motherboard 

¢ 360K Floppy Drive 

¢ 8 Expansion Slots 
(6 long, 2 short) 

¢ Enhanced AT Style 
Keyboard 


With 640K, Mono Graphics Card, Monitor 
Above System with 20Mb Hard Disk 


Installed Options 

Upgrade lo IMb RAM 8ss 
Graphics Card & Monilor $175 
30Mb Hard Disk 864s 


1°800°547¢1289 


In Oregon 1°800°451¢5151 
Local/Foreign 503¢620¢9877 Hours 6-6 Pacific Mon-Fri, 8-4 Sat. 


Ca Gas) 


¢ MS-DOS 2.11 

¢ Macro Assembler 

¢ FCC Class B and UL 
Approved 

¢ Limited Warranty: 1 
Year Parts, 90 Days 
Labor 


$769 
$1195 


C -LaPoint 
*AT/Model 16 9 1250 
IBM PC/AT Compatible 


¢ Dual Speed 6.0 and 8.0 MHz Processor 

¢ 512K RAM Expandable to 4.0 Mb on Motherboard 

© 1.2 Mb Floppy Drive 

¢ Space for up to 2 Additional Floppy Drives/Tape Backups 

¢ Space for up to 2 Hard Disk Drives 

¢ Enhanced AT Style Keyboard 

© Multi Layer Motherboard—Enhances Reliability, 
Reduces Radio Interference 

¢ FCC Class B and UL Approved 

e MS DOS 3.2, Macro Assembler, MBASIC 3.2 

© Limited Warranty: 1 Year Parts, 90 Days Labor 
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Since 
1978 


Inc. 


BOARDS 
MAGNUM EconoRAM 
PC MasterCard, “O"K 
PC MasterCard, 384K 
PC MasterCard. 1 5Mb 
AST SixPak 384K 
SixPak Premium 512K 
RAMpage XT 256K 
RAMpage AT 512K 
Advantage AT 128K 
CONROY Mono Graphics 


EGA Card 

HERCULES Color Card 

Graphics Card Ptus 

VIDEO 7 VEGA (short card) 
ORCHID Turbo EGA 

CENTRAL POINT Option Board 
MICROSOFT Mouse 8 


DISK DRIVES 


CDC 360K Floppy PC/XT 
TOSHIBA 12 Mb Floppy aT 
CMS 21Mb Disk Card 

SEAGATE 20Mb Hard Disk XT 
30Mb Hard Disk XT 

30Mb Hard Disk AT 

40Mb Hard Disk AT 


SOFTWARE 
ASHTON-TATE dBase Ill+ 

DAC Easy Accounting 

MICRt FT Word 

LOTUS 1-2-3 v2 

MULTIMATE Multsmate 33 
WORDPERFECT WordPertect 4) 
CENTRAL POINT Copy II PC 8 
PC Tools 


MONITORS 


AMDEK 310A Amber TTL 
NEC Multisync 

SAMSUNG 2" Amber TTL 
12" Amber Composite 


MODEMS 


CONROY 1200 Externat 
1200B Internal 

2400 External 

HAYES Smartmodem 1200 
12008 Internal 


DISKETTES 
CONROY-LAPOINTE 
OS/DD 8% 10/100 
DS/HD 5% 10/100 
DS/DD 3% 10/100 


Laser 128 
Apple Ile & 
IIc Compatible 


$395 


e 128K RAM, 32K ROM 
¢ Internal Floppy Drive 


¢ 1 Expansion Slot 

¢ Parallel Port 

© Serial Modem Port 

¢ Serial Printer Port 

© Mouse/Joystick Port 

© Copy 11+ & 10 Diskettes 


With Monitor $469 
With Monitor, Printer and 
2nd Disk Drive $895 


Ordering Information: 
Mail To: 12060 S.W. Garden Place, 
Portland, Oregon 97223 


Shipping Charges: US. & Puerto Rico 3% ($5 Minimum) © 
Canada 12% (815 Min) © APO, FPO—US. Rale PLUS 85 « 
Foreign 18% ($25 min) © Prices reflect a 3% discount for 
cash, so add 3% for on ViSA, MasterCard. or American 
Express purchases 











Introducing Hot Line™ 


They make baloney by chopping 
together a lot of cheap junk. Until 
now, they’ve made telephone 
software the same way. 


You know the programs: they’re 
supposed to store your telephone 
numbers and dial your calls. But 
most of them choke if you have 
more than a few dozen numbers. 


Hot Line is different. It can store 
thousands of numbers —and it can 
find and dial any number instantly. 
With Hot Line, you can distribute 
your entire corporate directory on 
one floppy disk. And that’s not all: 


O Hot Line comes with a built-in 
version of our National Directory. It 
puts more than 2,000 important 
firms and government agencies 
inside your PC. Fortune 500 
companies. Major airline, hotel, and 
car rental numbers. Delivery 
services. Toll-free 800- numbers. 
Even computer service numbers. 
You can dial any number with a 
single keystroke. And every time 
you use Hot Line instead of calling 
Directory Assistance, you save as 
much as 75 cents. 


IBM is a registered 


NO MORE 
PHONEY BALONEY 


[eet (imme [mmm 
(amuat) [oomt) (som 
(mom) as Cll 





Electronic National Directory 
Hot Line contains an electronic directory of 
more than 2,000 important telephone listings. 





O Hot Line has a built-in 
directory of thousands of cities. 
Want to know the area code for 
Dallas, Texas? Or Dallas, Oregon? Or 
Tokyo? Hot Line provides the area 
code and the local time. It even dials 
Directory Assistance for you. 


O Hot Line is smart. Do you use 
a database? Point to any phone 
number on your screen, press a 
key, and Hot Line dials it. It 
understands long-distance dialing. 
And it keeps a log of your calls. 


QO Hot Line is friendly. Because 
it’s memory resident, you can use it 
any time, no matter what other 
programs you're running. It dials 
with modems for the IBM® PC, 
AT, and compatibles. You control it 
all with a simple, pull-down menu. 
It’s a power tool for your telephone. 


of International Business Machines Corp. 


trademark . 
Hot Line is a trademark of General information, inc. ©General Information, inc.. 1986. 





What's the price for all this? Our 
introductory offer is just $29.95! 
You see, we publish The National 
Directory of Addresses and Telephone 
Numbers— America’s most popular 
national telephone directory. Why 
are we asking $29.95 when other 
firms are charging much more for 
much less? 


Don't ask us. Ask them. 
CIRCLE 371 ON READER SERVICE CARD 


NOT COPY PROTECTED 
30-DAY MONEY- BACK GUARANTEE, 


we et 
($12 outside 
Canada) Tbeon al 


$9995 


Payment OVISA OMC CIAMEX [Check enclosed 


wh Hor yim at $29 eo 
each Poe Daye oe 





# 
Signature 
Name 
Address 
a eS 


Expires 


. Mail this coupon or call toll-free 


1-800-722-3244 


General Information Inc. 
401 Park Place, Suite 305. Kirkland. WA 98033 
206/828-4777 G13051 
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COVER STORY 
FRANK J. DERFLER, JR. 


CONNECTIVITY 


LANs 
an 
Beyond 


Connectivity is one of the hottest topics 


of 1986. But while LANs and other schemes 
for connecting PCs offer many benefits, 
don’t imagine that they provide simple 
solutions. With this issue, PC Magazine 
kicks off a series of reports that will give 
you the hard data you need to cut through 
the connectivity hype. 


© many years have been 
hailed as ‘“The Year of the LAN”’ that the label seems more a curse 
than a description. This year’s buzzword is connectivity—but this 
time, technological developments and new products are backing 
up the buzzword. 

What products, forexample, are getting the biggest and splashi- 
est displays at large computer shows like Comdex? Invariably, it’s 
a local area network (LAN) or some other system for interconnect- 
ing computers. 

And look at the sales figures. According to Future Computing, 
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@ LANs AND BEYOND 





ocal area networks have emerged 

from their brawling and turbulent 
adolescence into the mature world of ap- 
plications. In pursuit of the perfect net- 
work, purchasers weigh a multitude of 
factors. They decide among a large and 
often confusing array of software and 
hardware products and must become 
versed in both data communications and 
operating systems theory. Without keen 


mately becomes tomorrow’s albatross. 

What motivates a user to give up the 
safety of the single-system PC and ex- 
plore virtually uncharted LAN territory? 
Is it the promise of improved productivi- 
ty, release from the shackles of the MIS 
mainframes? Is it the lure of shared 
equipment, shared data, simplification of 
software distribution, or just plain curios- 
ity that drives the user to seek 
interconnectivity? Users from all types of 
installations say it’s ‘‘some from column 
A, some from column B.’” 


A SMALL NETWORK. At the Center 
for Advanced Professional Education in 
Santa Ana, California, LAN users share 
a database as well as programs and hard- 
ware, such as modems and printers. 

When installing the network, the Cen- 
ter leamed that networks often must go 
through several generations of tweaking 
and revisions, says Rick Watkins of Mi- 
cro Development, the consulting firm 
that installed a small five-node LAN for 
the Center. 

Watkins began with Orchid Technol- 
ogy’s PCNET LAN, running a version of 
dBASE I! customized to do file locking, 
and progressed to 3Com’s Ethernet. In 
both cases, as the number of database di- 
tectories grew, the networks’ perfor- 
mance deteriorated. Finally, he settled 
on Gateway Communications’ G/NET, 
mainly for its good vendor support and 
low price. 

He gives credit for the system’s im- 


planning, today’s perfect network ulti- | 








TALES OF MANY LANs 


Why does a company or a university choose one LAN over another? Five 
installations detail their decisions. 


proved performance, however, to soft- | 
ware. Watkins chose Novell’s Advanced 
NetWare for features that solved some 
problems he was having with this appli- | 
cation. ‘‘Using standard software we 
would need to lock anentire file while we | 
ran a report,”’ says Watkins. Advanced 
NetWare’s file-locking system allows 
you to read the file even when you can’t 
write to it. 

Applications software also offered so- 
lutions. Watkins converted the original 
dBASE files to dBMAN-Net, asuperset of 
dBASE III Plus that uses record locking 
as opposed to file locking. He then | 


merged the huge collection of small | 


database files into one monolithic file. 
Because the database management sys- 





tem package can now avoid constantly 
accessing small files on the server, it 
achieves five to six times higher perfor- 
mance. 


UNIVERSITY USE Robert Craig from 
McGill University believes the best rea- 
son to use a LAN is to share data. In the 
Cardiology Lab at McGill, there is an 
EKG database and a Catheter database. 
With the LAN in place, all members of 
the lab can share these databases. 

When Craig was asked to select a 
LAN for the university, he started with 
the software. Craig feels that the network 
operating system supplied by many hard- 
ware vendors with their networks is ‘“‘of 
questionable utility.” So Craig started 


| with Novell’s NetWare, which is widely 


recognized for its excellence and which 
comes in many versions that run on many 
different networking hardware products. 

“‘Novell’s hardware-independent ap- 
proach allowed me to fully research hard- 
ware alternatives and to use a very rigor- 
ous set of evaluation criteria for selecting 
a network,’’ recalls Craig. Today, 
McGill has six of Standard 
Microsystems Corp.’s ARCnet LANs 
and Proteon’s ProNET-10 LANs, which 





each support from 4 to 20 workstations. 
These LANs are used in administrative, 
research, and instructional areas of the 
university. 

For the Medical Department of 
MIT—an ambulatory care center, hospi- 
tal, and HMO facility for the MIT com- 
munity—cost and dismal response time 
were motivating factors for leaving the 
mainframe environment and looking at 
LANs. MIT uses its 50-node LAN to al- 
low users to share a large database of in- 
surance records, medical records, patient 
histories, and other records. In addition, 
the university saved money by purchas- 
ing a LAN because it could buy bare- 
bones workstations, the PCs have one 
floppy disk drive per machine and don’t 
need local hard disks or clocks. 

On a recommendation from a consul- 
tant, the department chose Proteon’s 
ProNET- 10 in conjunction with a Novell 
server. The ProNET-10 was chosen be- 
cause it was fast, was token-ring compat- 
ible, and was able to run on more types of 
cabling than other networks. ‘We felt 
that token-ring would be the wave of the 
future even though IBM itself wasn’t go- 
ing that way at the time,”’ recalls Alison 
Knott, manager of information systems 
for MIT’s Medical Department. 


CORPORATE COMMUNICATIONS 
In a large corporation, different depart- 
ments may have dissimilar reasons for 
choosing a LAN. Since 1984, Walter 
Horowitz of Dun & Bradstreet Comput- 
ing Services in Wilton, Connecticut, has 
been tracking the growing pains that sev- 
eral business units of D&B Computing 
Services had with different LANs, in- 
cluding IBM Corp.’s PC Network and 
Gateway Communication’s G/NET. 
Horowitz says that the group that 
chose the PC Network did so because it 
developed software for PCs and, think- 
ing about the future, wanted to learn 
about LAN technology. They chose 
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1BM’s LAN because they felt it would 
gain a great deal of market support. In us- 
ing the LAN, this group found that as it 
wrote and stored increasing amounts of 
code on the LAN and the number of users 
grew, the server response time for the PC 
Network degraded. They solved the 
problem with Novell software, one of the 
few mature network products available. 
‘‘Now we use the IBM PC Network 
hardware but not the software,’’ reports 
Horowitz, who is delighted with the fact 
that the software has increased network 
speed at least fivefold. 

Another D&B department, which 
needed to perform 3278 emulation and to 
hook into large public networks using the 
X.25 standard, chose G/NET because 
Gateway Communications manufactures 
a number of gateway products that allow 
the network to interface to other commu- 
nications systems. ‘*We were somewhat 
uncomfortable using a nonstandard LAN 
from a very small company,’’ says Horo- 
witz, ‘‘but even if the Gateway network 
didn’t work out, the network interface 
board was the only unique piece of hard- 
ware, so we could easily replace the net- 
work.”” 

At Shearson Lehman Brothers in New 
York, sharing and exchanging ideas and 
information was an important reason to 
install a network. The LAN’s ‘‘chat’’ 
feature, which lets users send messages 
to each other in real-time over the LAN, 
allows LAN users at the company to 
brainstorm to their hearts’ content. Al- 
though saving money wasn’t the primary 
motivation for networking, Shearson 
Lehman saves money on desktop PCs 
because the LAN allows PCs to share 
hard disks and modems. 

Another of Shearson Lehman’s rea- 
sons for networking was control. “‘We 
have about 200 PCs installed in our divi- 
sion,’’ says Jude Gartland, a senior vice 
president of the Investment Bankers Di- 
vision of the company. ‘“‘Keeping track 





of who has what software and who has 
access to what data gets complicated. We 
wanted to control the PC environment.” 
Shearson Lehman's choice of net- 
works, however, was determined in part 
by matters beyond its control. **We’re in 
a brand new building,’’ explains 
Gartland. ‘*And the building was already 
wired with IBM cabling, so the company 
chose to install Proteon’s ProNET-10 be- 
cause it could use the installed wiring.”’ 













FUTURE PLANS Planners and 
implementers of LANs keep one foot 
firmly planted in today's working system 
while the other is leaping toward expan- 
sion and interconnectivity. ‘“Within the 
next calendar quarter we'll have all 200 
stations in our investment banking divi- 
sion networked,’’ says Gartland. 
Shearson Lehman is also investigating 
gateways and bridges to both main- 
frames and minis. 

At Dun & Bradstreet there is talk of 
expanding to a | ,000-node network, but 
a large network can create its own set of 
problems. ‘‘When you only have 20 
nodes and someone has a problem, you 
can simply walk around and find it. But if 
you have 1,000 nodes and some large 
segment goes down, the task of identify- 
ing the cause is magnified and the conse- 
quences become more serious,’’ says 
Horowitz. 

MIT is planning to connect its sys- 
tems using Proteon’s network as the 
main spine. The Medical Department at 
MIT will ‘‘fit right in’ to the larger net- 
work. 

To sum up these plans for 
networking’s future, you can see LAN 
managers won’t have it easy. Give a user 
a small LAN and the next thing you 
know . . . you’re managing a 200-node 
network.—Robin Raskin 






































Robin Raskin is a frequent contributor to 
PC Magazine. 


















a What products get the 
biggest and splashiest 
displays at large 
computer shows like 
Comdex? Invariably, LANs 
and other systems for 





interconnecting computers. 







more than 400,000 local area network in- 
terface cards were sold in 1985, and more 
than a million cards will be sold by the end 
of 1986. International Data Corp. esti- 
mates that in the next 3 years, 10 percent of 
all PCs will be connected to networks. 
Other sources project an installed base of 
35 million PCs in 1990, which implies a 
growth rate of a million new networked 
Stations a year. 

The primary reason for the spurt in net- 
work hardware sales is newly available 
software. NETBIOS and the DOS 3.1 file- 
and record-locking standards, introduced 
in the fall of 1984, have paved the way for 
networking and applications software pro- 
grammers to develop software tailored to 
take advantage of the LAN’s file- and 
record-sharing capabilities. Communica- 
tions gateways, another development that 
has spurred the LAN proliferation, let 
networked PCs talk to a mainframe. Apart 
from these developments, users are still 
motivated by the traditional reasons for 
networking: namely, a convenient way to 
exchange files and share equipment—such 
as hard disks and expensive printers— 
while keeping their computer’s local pro- 
cessing power. 

Although networking has become easi- 
er and more productive, don’t imagine that 
it’s a simple solution. Because LAN soft- 
ware and hardware are intimately interwo- 
ven with a computer’s operating system 
and interrupt hardware, potential incom- 
patibility and conflicts lurk on many lev- 
els. Some networking cards don’t get 
along with certain video boards; some 
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a Systems administrators 
will often resort to 
unplugging and 
replugging cards, 


cables, and connectors 
network wide to trace a 
problem to its source. 


networking software refuses to coexist 
with RAM-resident programs; and some 
processors grind to a halt under network 
load. Finding what causes such a problem 
is excruciatingly difficult. Systems admin- 
istrators will often resort to unplugging and 
replugging cards, cables, and connectors 
network wide to trace a problem to its 
source. Moreover, the entire LAN indus- 
try lacks adequate network status reporting 
capabilities that could help you make the 
most of your LAN. 


COMMITMENT TO CONNECTIV- 
ITY If you need to connect PCs, you 
need plenty of solid information. Antici- 
pating your questions, PC Magazine has 
made a commitment to increasing its in- 
depth coverage of PC networking systems. 

With this issue, PC Magazine kicks off 
aseries of reports on LANs and other com- 
puter interconnection systems. Since 
networking is so complex, we'll start by 
introducing some of the basics, such as the 
components ofa LAN and the function and 
importance of networking software. 

Simple circuit-switching systems that 
let you share files and peripherals as well 
as powerful, expensive mainframe sys- 
tems with multiuser capabilities can be al- 
ternatives to a local area network. In “‘An 
Overview of Networking Options,”’ in this 
issue, we spell out what these systems are, 
in what circumstances you might choose 
one, and how they make their PC connec- 
tions. 

Since May of this year, several techni- 
cians from PC Labs have been busily eval- 








GLOSSARY OF 


NETWORKING TERMS 


Baseband A network that transmits sig- 
nals as pulse rather than as variations in a 
carrier signal. 

Bridge A connection between two or 
more similar networks. 

Broadband A network that carries in- 
formation riding on carrier waves rather 
than directly as pulses, providing greater 
capacity at the cost of higher complexity. 
Broadcast To send a message to all sta- 
tions or an entire class of stations con- 
nected to the network. 

Bus A network arrangement in which 
one channel runs to all nodes on the net- 
work and each node must recognize 
which messages are addressed to it. Sim- 
ilarly, because all stations on a bus use 
the same channel to transmit, a bus sys- 
tem needs some form of arbitration to de- 
termine which station uses the channel 
when several nodes have messages. 
Carrier sense multiple access with col- 
lision avoidance (CSMA/CA) A meth- 
od of regulating network transmissions 
that has each station listen just before 
transmitting to make sure no other station 
on the network is transmitting, then send 
its message. If two stations start transmit- 
ting at the same time, the resulting data 
will be garbled, but the sender will know 
to retransmit when it fails to get a positive 
acknowledgment of its message. 
Carrier sense multiple access with col- 
lision detection (CSMA/CD) A meth- 
od of regulating network transmissions 
that has each station listen both before 
transmitting to see if the line is free and 
also during transmission to see if multi- 
ple stations have attempted to transmit at 


once. If a collision does occur, each sta- | 


tion backs off for a small random interval 
before trying again. 

Carrier signal A tone or radio signal 
upon which data rides. 

Channel A path between sender and re- 
ceiver that carries one stream of informa- 
tion (a two-way path is a circuit). 

Coax, or coaxial cable A communica- 
tions cable made of a center conductor 





surrounded by a shield or braid. 
Collision An attempt by two units to 
send a message at one time on a single 
channel. In some networks, the detection 
of a collision causes all senders to stop 
transmissions, while in others the colli- 
sion is noticed when the receiving station 
fails to acknowledge the data. 

Fault A physical or logical break in a 
communications link. 

File lock A software procedure that pre- 
vents a second process or user from 
accessing a file while it is already in use. 
Gateway A connection between two 
dissimilar networks. Typically, the gate- 
way is a box or card with cables coming 
in from both networks. Logically, the 
gateway takes messages, strips each 
transmission down to a level in which the 
systems are the same, and then builds up 
the message in the form needed by the 
system receiving them. 

IEEE 802 A set of standards for the 
physical and electrical connections for 
local area networks developed by the 
IEEE (Institute of Electrical and Elec- 
tronic Engineers). 

Local Programs, files, peripherals, and 
computational power accessed directly in 
the user’s own machine rather than 
through the network. 

Local area network (LAN) Connected 
computers in the same building. 
NETBIOS A set of utilities that send 
data to and receive data from the network 
adapter cards. 

Network A continuing connection be- 
tween two or more computers that facili- 
tates sharing of files and resources. 
Node A connection or switching point 
in a network. 

Open Systems Interconnection (OSI) 
reference model A model for networks 
developed by the International Standards 
Organization, dividing the network func- 
tions into seven connected layers. Each 
layer builds on the services provided by 
those under it. 

Protocol A set of rules for exchanging 
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information over a computer network. 
Record locking The exclusion of other 
users from accessing (or sometimes just 
from writing to) a record in a file while a 
first user is accessing that record. 
Redirector A set of software routines 
that route requests from user programs to 
resources provided over the network. 
Ring A network connection method that 
routes messages through each station on 
the network in turn. Most ring networks 
use a token-passing protocol, which al- 
lows the station to put a message on the 
network when it receives a special bit 


pattem. 

Server A station on a network that han- 
dles special chores, such as disk storage, 
printing, or communications. 

Star A network connection method that 
brings all links to a central node. 

Tap A connector that couples to a cable 
without blocking the passage of signals 
down the cable. 

Token ring A type of network that con- 
nects stations so messages pass through 
each station in tum, and that uses a spe- 
cial circulating bit pattern to tell stations 
when they can put a message on the net- 
work. 


Topology The arrangement of pathways 
in a network. The most common are 
rings (where messages pass through each 
Station in turn), stars (where messages 
pass through a central node), and bus 
(where each message is presented to all 
nodes). 

Twisted-pair The ordinary wire pairs 
used for some networks and for tele- 
phone lines, usually made up of two 
wires that have been partially wrapped 
around each other. Twisted-pair is easier 
to work with than coax cable but cannot 
support as high a data rate. 

Wide area network These networks 
connect computers over areas as wide as 
the entire world.—Steve Rosenthal 


Steve Rosenthal is a free-lance writer 
based in Berkeley, California. 








uating and testing local area network sys- 
tems. This issue offers in-depth 
evaluations and benchmark tests of six 
LANs: Proteon’s ProNET-10, Novell’s 
NetWare/S-Net, Standard Microsystems 
Corp.’s ARCnet, AT&T Information Sys- 
tems’ StarLAN, Gateway Communica- 
tions’ G/NET, and Texas Instruments’ 
Business-Pro LAN Server. 

Since all these products were tested 
tunning under Novell’s networking soft- 
ware, which is one of the most popular 
packages, you'll find a review of that as 
well in ‘Making Connections: LANs Un- 
der NetWare.’’ Reviews of other 
networking systems running networking 
software from other vendors will appear in 
subsequent issues of PC Magazine, as will 
updates on other types of connecting prod- 
ucts for PCs. 

No one can deny that LANs are a com- 


plicated subject. If you need more ground- 


ing in the details, read on for a brief de- 
scription of what components make up a 
LAN and what each is likely to cost. If 
you’re already a LAN system administra- 
tor or power user looking for product-spe- 
cific guidance, skip on to the reviews. 


THE LAN PUZZLE A local area net- 
work for personal computers comprises 
several key pieces: workstations, servers, 
networking software, media (usually 
wire), and network interfaces. The way the 
pieces hook up physically is called the to- 
pology of the network. The electrical con- 
nection is made through the protocol. 

You can buy the pieces from different 


suppliers and put them together yourself, 
| or you can buy a packaged deal from a sin- 


gle vendor. New standards for networking 
software and altemative sources of hard- 


| ware make the idea of putting a network 


together from parts more practical and ap- 


| pealing than ever before. 





| WORKSTATIONS Most people use a 


personal computer as a workstation. How- 
ever, some companies market less-expen- 
sive workstations designed specifically for 
networking; these have a processor that’s 
able to run PC software, but they lack the 
disk drives or communications ports need- 
ed for standalone computing. 

A LAN workstation runs applications 
software on its own processor using its 











own RAM but can store program and data 
files elsewhere on the network. In con- 
trast, mini and mainframe systems run pro- 
grams in shared central memory. 






















































SERVERS The network file server's 
primary mission is to store program and 
data files. But you can also make it func- 
tion as a print server by attaching one or 
more printers, or as a communications 
server by using its serial ports for commu- 
nicating via modem. Altematively, you 
can dedicate separate machines to the print 
and communications server functions. 

The server is usually an IBM PC AT or 
compatible, but companies such as 
Novell, Quadram, and 3Com also make 
machines that are especially designed for 
the server role. The server must have one 
or more fast hard disk drives and a proces- 
sor capable of handling a heavy communi- 
cations workload. An adequate server can 
costas little as $2,500; high-end servers go 
for over $15,000. 


NETWORKING SOFTWARE The file 
server runs a series of programs known 
collectively as the networking software. 
The networking software’s primary func- 
tions are moving data between the network 
and disk drives, controlling data access 
and file- or record-sharing, and managing 
security. Networking software can also in- 
clude such features as electronic mail and 
network diagnostics. 

Networking software packages range in 
price from $125 (AT&T) to over $1,500 
(Novell), but the features offered for the 
money vary widely. Since the software is 
such an important consideration, we’ve 
covered it more thoroughly in a separate 
article (see ‘‘A Software Key to LANs’’). 


NETWORK MEDIA The media con- 
nects the file server, on which the 
networking software runs, to the network 
stations. Usually the media is cither twist- 
ed-pair wire, coaxial cable, or fiber-optic 
cable. However, some LANs use such ex- 
otic media as infrared light transmission 
and VHF radio. Some products also allow 
the use of 110-volt AC power wiring, 
though with certain limitations. 

The media helps determine the LAN’s 
maximum operating speed. Networks de- 
signed for IBM PCs or compatibles move 
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= The cost of the media and 
its installation is a 

major factor in the total 
cost of a LAN. It can 
easily run you $1,000 per 
workstation if you must 
run coax within walls. 


data over their media at rates ranging from 
56 kilobits per second to 10 megabits per 
second. Typical speeds are from 2 to 10 
megabits per second. While coaxial-cable 
systems transmit data faster over longer 
distances than do twisted-pair systems, fi- 
ber-optic systems transmit at speeds up to 
ten times faster than those using coaxial 
cable. However, since a LAN’s actual op- 
erating speed is largely determined by the 
way the software interacts with the net- 
work and the access speed of the server's 
hard disk, you’re usually better off spend- 
ing money on a better server and software 
written to maximize the efficiency of the 
network rather than faster media. 
Selecting the proper cabling for your 
system is something you generally don’t 
have to worry about. Although a wide va- 
riety of coaxial cables exists, usually only 
the cables specified by the network vendor 
will deliver proper network performance. 
Twisted-pair wiring is also specified by 
the vendor, and it may or may not be sim- 


ple telephone wire. Fox Research and AST | 


Research market networks that use tele- 
phone wire. AT&T's StarLAN can use ei- 
ther telephone wire or special wire that is 


designed to improve performance. In con- | 


trast, when IBM says that its token-ring 
network uses twisted-pair wiring, it means 
that the token ring uses a special kind of 


twisted-pair wiring. This wiring must be a | 


IBM-standard cable designed to connect 
various IBM terminals and computers. 
Twisted-pair wiring conforming to the 
IBM standard costs as much as or more 
than coaxial cable to install. 





Fiber-optic cabling is useful for special 
installations that have a noisy RF environ- 
ment or need a long mn of cabling and 
high-speed data transmission. It is not 
practical for the average installation. The 
dearth of technicians with the skill to in- 
stall and maintain this relatively new type 
of cabling makes the network expensive. 
Also, the number of workstations that you 
can attach is limited because each addi- 
tional station weakens the laser beam trav- 
eling through the cable. 

The cost of the media and its installa- 
tion is a major factor in the total cost of a 
LAN. Cabling can cost literally nothing 
per workstation if you can use twisted-pair 
telephone wiring that’s already installed, 
or it can easily cost over $1,000 per 
workstation if you must run coaxial or fi- 
ber-optic cable within walls. Installation 
charges for coaxial cable typically runs 
about $4 per foot, plus $40 to add a 
workstation. In addition, building codes 
and the type of construction can drive up 
installation costs. 


NETWORK INTERFACE The network 
interface attaches each workstation to the 
media. Besides serving as a physical con- 
nection, the interface controls the signal- 
ing scheme—for example, token passing 
or CSMA—that the network uses to share 
the media. 

The most common network interface 
found in PC LANs is a circuit board that 
you insert into the PC’s expansion bus. 
This board usually has a connector for the 
appropriate media and various integrated 
circuits that can perform communications 
and processing tasks. Almost all interface 
cards have some kind of processor— 
which can even be a specially designed 
LSI device—but the processor’s power 
varies widely from network to network. 
Because DOS is not an efficient 
multitasking system and because the com- 
puter’s processor must also do other 
things, adding processing power on the in- 
terface card greatly improves network per- 
formance. 

Some companies use a separate box to 
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The Most Powerful LAN 
Fits on a Disk. 


Network Power. You knew that someday there would 
be a powerful LAN that didn't need old-technology network 
boards. It would be fast, easy to Install, and run 99% ot PC- 
DOS software. lt would be expandable, provide remote 
access, password-protection, and enable you to use Inex- 
pensive terminals as workstations in a PC-DOS environment. 

Dream no more, because fhe power Is here. 

its name is LANLInk™ 

A Software-Driven LAN Powerful Enough To Use RS-232 
Ports for Network Communications. In development for 
over three years, LANLInk™ represents the next generation of 
local area networks. All of the logic which has traditionally 
resided on network boards Is on Link's Satellite and 
Server Diskettes. 

No additional hardware Is required. Inexpensive serial 
ports replace “Kilobuck” Network Interface Boards making 
Installation costs one-third that of a board-driven network. 

How To Configure a Smart Network...With Dumb 
Terminals, But Without Dedicated Servers. Boasting a 
wide variety of configurations, LANLInk™ Is most often set up 
as a “Star” having up to elght satellites connected to. a cen- 
tral, nondedicated server, Larger networks can have multl- 
ple servers, supporting a total ot 73 or more network users. 

R-LAN™ (Remote-LAN) gives users the abillty to Interact 
with a LANLink™ network in real {lime via modem. Plus, It 
MultiLink Advanced™ Is run on a Satellite, Inexpensive 
dumb terminals can be used to access network disks, files, 
and programs. 


THE SOFTWARE LINK, INC./CANADA 250 Cochrane Dnve, Suite 12 
Markham, Ontario L3R 6B7 CALL: 416/477-5480 


LANLink™MuttiLink Advanced™& R-LAN™are trademarks of 
Tho Software Link, Inc 

IBM, PC, & PC-DOS are tmdamarks of IBM Corp WordStar 2000, 
SBASE Jil, and Lotus 1-2-3 are trademarks of MicroPro, Ashton- 
Tate, and Lotus Development Corp , reapectively 


CIRCLE 394 ON READER SERVICE CARD 


99% of PC-DOS Appiications Run in a Totally- 
Transparent Network Environment. If you know DOS, you 
already know how to use LANLInk™ COPY transfers files 
among users, and a 2-drive PC Satellite boots 1-23 from the 
Server's hard disk with the entry c:lotus. Each sateilite’s 
access can be Ilmited to specific disks, printers, and sub- 
directories. A wide varlety of software Including Lotus 4-2-3, 
GBASE Ill, and WordStar 2000 Is fully compatible, LANLINk™ 
has a collision-free data transfer rate which exceeds 
115,000 BPS. 

Power Up Your PCs Today. For complete detalls and the 
authorized dealer nearest you, Call The Software Link TODAY. 
The LANLInk™ Starter Kit Is $495 and Includes modules for 
both a Server and a Satellite. For a limited time, 50 feet ot 
shielded RS-232 cable will be Included free of charge. 
Additional Satellite Modules are only $195, each. 

LANLInk™ Is immediately avallable and comes witha 
money-back guarantee. VISA, MC, AMEX accepted. 


~ { 
|__) THE SOFTWARE LINK, INC. 
~~ Developers of LANLink’’and MultiLink Advanced” 
8601 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWLINK 


CALL: 404/998-0700 
Dealer inquiries Invited 





THE COST OF 
QUALITY XTURBO 


COMPUTING JUST 
HIT ROCK BOTTOM! 


NOW! A FULLY FUNCTIONAL 


XTURBO 
SYSTEM 


COMPLETE WITH TTL AMBER MONITOR 


AND 10MB 
HARD DRIVE 


FULL SYSTEM PRICE ONLY 


$89500 


No Hidden Costs, No Gimmicks 
A True IBM Compatible at 
Hundreds Below Competition 


LOOK AT THESE FEATURES: 











WORLD FAMOUS ARC (American 
Research Corp.) iets Basic System 
with 16 Bit 2 Processor 
i Qual Speed—Keyboard Switchable 

eat Ral 25 5k On Board 


i eer Socket 
Eight Ereetion Slots 
Watt Power Su Rede 
5 ie -in Fitters And Shi Protection 
A Front Panel Turbo indicator 
7. Can Boot-Up in Turbo Mode 
§. Handsome, penny Cty All-Metal Cabinet 
9. Built-in Speal 
10. oe oe 1 ef Illustrated Dperations 


nual 
11. Pas all MS-DOS programs including 1-2-3, 
Flight Simulator, etc. and GWBASIC 
. Brand New (Not Refurbished) Hard Drive 
& Controller 
13. System Boots From Hard Drive 
14, 360K Gree get Belt Driven) 


ppy Driv 
Ge Four- vik (Not: adetkort Controller 


eys, LED indicators 
ul ie 
17. Monogreo Ns thet aes Compat.) Card 
W/Prtr Port 


18. High Resolution TTL Amber Screen Monitor 
Mt ore ee Limited Warranty 
Day Retum for Refund Pony 


cat AH 527-5834 


VISA @ MASTER # COD 


OLLA COMPUTER 
SYSTEMS, INC. 





# LANs AND BEYOND 


interface with the network. These boxes | 
are called network interface units (NIU) or | 
bus interface units (BIU). Workstations | 
connect to the NIU through an RS-232C 
cable. The advantage of NIUs or BIUs is 
that they allow you to connect almost any 
RS-232C device to the network. (What the 
unit does with the connection is deter- 
mined by the network operating system, 
screen display, and other factors.) The pri- 
mary disadvantage of a standalone NIU or 
BIU is cost. Since they include a cabinet 
and power supply, these boxes cost more 
than a simple interface card. Prices for in- 
terface units range from just below $500 to 
slightly over $1,000 each. 

Zero-slot (or RS-232C) LANs use the 
RS-232C port on the PC for all connec- 
tions. Since zero-slot LANs are available 
for less than $100 per workstation, using 
RS-232C cable as the only media can save 


a large amount of money, but it foists the | 


processing workload usually borne by the 
network interface cards onto the proces- 
sors in the individual workstations. You 
pay for this added workload with reduced 


speed and capability. 


TOPOLOGY = The topology of the LAN 
refers to the way all the pieces hook togeth- 
er. There are three basic types of topolo- 
gies: ring, bus, and star. Generally, in a 
bus topology, a single cable runs past all 
the network workstations. All the stations 
are either connected directly toone another 
orto the trunk line through a short drop ca- 
ble. In a ring topology, workstations are 
linked together the same way as in a bus, 
except that the two ends of the cable are 
hooked together. In a star topology, indi- 
vidual cables run from either the server or a 
wiring hub to each workstation. 

The topology affects the cost and ease 
of maintaining and troubleshooting the 
system. A bus requires less wiring than a 
star, forexample, so it costs less. But a star 
is easier to troubleshoot: you can simply 
unplug each station in succession to find 
the one causing a problem rather than dis- 
mantle major portions of the system. 


PROTOCOL PC LANs share writing 





and regulate their transmissions through 
connection schemes called protocols. A 
protocol is one of the least important fac- 
tors to consider in purchasing a LAN, 


= Besides serving as a 
physical connection, the 
interface controls the 
signaling scheme. 


since it is virtually invisible to the user. 
However, you’ll probably see different 
protocols mentioned frequently in books 
and articles about networking, so you'll 
want to know what they are. 

Polling, CSMA (carrier sense multiple 
access), and token-passing are all media- 
sharing protocols, although token-passing 
and CSMA are the most commonly used. 
Ina polled system, a controlling station ad- 
dresses a message to each workstation ask- 
ing that station if it has any messages or 
data to transmit. 

In contrast, the CSMA protocol oper- 
ates on a listen-before-talking principle. 
Not unlike citizen-band or police radios, 
CSMA protocols transmit only if the chan- 
nel seems clear. However, since two sta- 
tions could begin transmitting at the exact 
same instant, their messages could collide. 
Hence various monitoring and collision- 
avoidance circuits are used to detect these 
collisions. The letters ‘‘CD’’ added to 
CSMaA indicate the presence of these spe- 
cial collision-detection features. Ethernet 
is the most commonly used CSMA/CD 
system, but many other networks also 
have CSMA/CD. 

The protocol in token-passing networks 
calls for the exchange of a message, or fo- 
ken, that gives a station permission to 
transmit. As stations pass the token, com- 
plex rules prevent users from hogging the 
transmission system. The IBM Token 
Ring Network and Standard Microsys- 
tems’ ARCnet are both token-passing sys- 
tems, but operate very differently. 

Our coverage of local area networks is 
meant to identify all the alternatives and 
give you the facts you need to evaluate 
them knowledgeably. The background 
provided here should help you examine the 
individual systems described in ‘‘Making 
Connections: LANs Under NetWare.”” [i 
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--©= Conceived ona Mainframe... 


Born on an AT 


Ask a CPA about accounting software for PCs, 
and chances are he'll recommend an accounting pack- 
age with muitiple modules. If the package runs under 
PC-DOS, it probably won't support multiple users... 
at least in terms of supporting multiple users within 
each module. 

But ask him what would be ideal for your organiza- 
tion, and he'll probably tell you that a true multi-user 
accounting system would be perfect. 

Until now, this kind of system couldn’t be found... 
couldn't run under PC-DOS, and couldn't run on 
hardware other than minis and mainframes. That is, 
until NetProfit™ 

NetProfit™ Will Change The Way You Think 
About Accounting Software...Forever. in use on 
large systems for over eight years, NetProfit™ enables 
you to use your accounting database as a powerful 
decision-making tool. 

Financial reports can be user-customized. You 
can group accounts together, such as multiple check- 
ing accounts, and combine data from up to 99 com- 
panies, branches, or divisions. 

Because the system is designed for multiple 
users, accounting files and records can be shared 
among all users and departments—with three levels 


THE SOFTWARE LINK, INC./CANADA 
400 Esna Park Drive, Suite 18, Toronto (Markham), Ont. LR 3K2 
CALL: 416/477-6480 


MultiLink* is @ registered trademark of 

The Software Link, nc NetProtity4 LANLinkyM 
and MultiLink AdvancedTM are trademarks of 

The Software Link, Inc, 


IBM, PC, XT, AT & PC-DOS 
are trademarks of IBM Corp. 





of security and password protection. 

This means that salespeople using Orders & 
Invoicing can be continually updated by Accounts 
Receivable regarding a customer's sales and payment 
history. In addition, inventory can keep Sales appraised 
of the availability and current cost of goods. 


Up to 30 Simultaneous Users Under PC-DOS... 
With 72 or More Able to Access the System. For- 
get everything you've ever heard about the limitations 
of accounting software for the IBM PC. When combined 
with MultiLink® Advanced or LANLink™ NetProfit™ 
becomes a multi-user, multi-tasking accounting system 
that runs under PC-DOS 3.1 and better. 

Running under MultiLink® Advanced, inexpensive 
terminals connected to host PCs, XTs, and ATs can be 
used as workstations in the system. 


Don’t Be Held Single-User Accountable. For 
complete details about the NetProfit™ Multi-User 
Accounting System and the authorized dealer nearest 
you, contact The Software Link today. 

NetProfit™ is immediately available at a cost per 
module of $795. Evaluation disk available. Complete 
satisfaction is guaranteed or your money will be 
promptly refunded. VISA, MC, AMEX accepted. 


CO THE SOFTWARE LINK, INC. 


Deveiopers of LANLink™ & MuiltiLink® Advanced 


8601 Dunwoody Place, Suite 632 Atlania,GA 30338 
Telex 4996147 SWLINK 


CALL: 404/998-0700 
Dealer Inquiries Invited 
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The Multi-User Accounting System 









~Powerot 


Simplicity 


Until now, if you wanted to create 












B — powerful business graphics simply, 
rene. > | youneeded a mainframe | 
| = Gra — computer, a graphics 
' % Nc. department, or a 
as ap “J compromise on 


- your PC. Stella 
Business Graphics" 
just changed that. 


I 


Boot your PC Type 






Your first Chart 
in five minutes. 





TRADEMARKS: STELLA BUSINESS GRAPHICS, STELLA SYSTEMS, INC, 1-2-3, LOTUS DEVELOPMENT 












yhics. Charts and 

graphs communicate ina ay numbers can't. 

Trends. Relationships. Progress. Comparisons. 

Stella Business Graphics can turn a table of dry 

numbers into powerful graphics. In any of 

twelve formats. In seconds. 

The simplicity of power. With Stella 
Business Graphics, almost anyone can use a PC 
to create powerfully effective charts and graphs. 

| Evena two-finger typist. It's as simple as 

choosing the type of graph you want, entering 

data and labels on the Stella Data Spreadsheet, 
or importing data from another file, and selecting 
pe natletiis rem amenu. Stella alec ie rest. 





40) or 


Business ar ohics adds Screed business 
graphics to spreadsheets like 1-2-3, Multiplan” 
or SuperCalc III” Or, to your numerical data- 
bases. It can even import data from tables ina 
word processor. ASCII, SYLK, DIE or SDF files, 
Stella works with them all. 


Press F4 and {RTN) 
fo bang up the 
Stella Data Entry 
Spreadsheet Ente 
data and labels. OF 
selectane: isting 







y'sumplictt 


ph REPT OD 


Works with everything. Your 
IBM” PC or compatible. EGA, CGA, 
monochrome or Tecmar™ graphics 
boards. Dot matrix, color dot matrix, 
ink jet and laser printers, plus color 
and monochrome plotters for pro- 
fessional printout and crisp over- 
heads. And for presentation 
quality slides, Stella works with 
Polaroid Palette” and other 
film recorders. It's simply a 
graphics department ona 
diskette. At an introductory 
price ¢ on 





yourself. pes So computer dealer 
for a hands-on demonstration of Stella 
Business Graphics. You'll see why it's the first 
PC graphics program that deserves to have 
“business” in its name. 


StellaBusinessGraphics 


Stella Systems, Inc. For information and the name of your nearest dealer, 


10430 South De Anza Blvd. call CSSL Sales Toll Free: (800) 654-5301. 
In California (213) 493-2471 Dept. B 


Cupertino, CA 95014 
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Bar Codes, Computing, and the TimeWand... a Closer Look 


"A successful business runs on accurate, timely 
information." An obvious statement perhaps, but one that 
every personal computer user must keep in mind. In order to 
get the reports we require, we must ensure that the information 
on which we base our decisions is as up-to-date as possible. 
This is where a bar code reading system such as the Time Wand 

can be used to improve efficiency in the office or workshop. 


The TimeWand provides a convenient way to ensure that your 
computer has all the facts, all the time. 


Let's use inventory control as an example. Once an inventory 
system is set up on the computer, you are faced with the 
important task of keeping the inventory up to date. The 
TimeWand gives you a quick and efficient method of getting 
information into your computer system. To enter an item into 
inventory (such as the copper elbows shown above), all you 
need to do is scan the item, the quantity, and transfer the data to 
your computer. By using Time Wand, you bypass the 
time-consuming steps of writing down every transaction, 
deciphering hand-written notes, typing in each inventory 
transaction by hand, and searching for transcription errors that 
might have occurred. The Time Wand is an ideal tool for 
gathering information for use in your business 


From time-billing to tracking work orders to monitoring 
security, the Time Wand provides an inexpensive solution for 
your data collection needs. Cail or write Videx today for more 


information about how the Time Wand can help in your 
business. 


TimeWand (2K version) - $198 
Recharger - $149 


TimeWand Communication Software (IBM) - $299 


Software available for the Macintosh, Apple / 
family, and Tandy (Model 100 and 200). 


[Videx 
1105 N.E. Circle Bivd., Corvallis, OR 97330-4285 
503-758-0521 


See us at Comdex/Fall '86 at Booth #3002 


Videx is a registered trademark and TimeWand is a trademark of 
Videx, Inc. 
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any of 
the networking features you 
have to consider when mak- 
ing a LAN purchasing deci- 
sion will be features of the 
networking software. Since 
many networking systems 
can work with more than one 
networking software pack- 
age, you'll need to make a 
choice. And to make an intel- 
ligent one, you must under- 
stand what the software does, 
the way the software is sold, 
how all the pieces of the soft- 
ware work together in layers, 
as well as how and why dif- 
ferent vendors vary the basic 
scheme. 

Networking software is 
really a series of programs 
that reside on the server. 
Their primary function is to 
move data between the net- 
work and the server’s disk 
drives, to control the sharing 
of files and records, and to 
control access to data. In ad- 


Software 
Key to 


LANs 


With all the hardware that goes into a 
LAN, who would think that software 
determines most of your network’s features? 
To make an intelligent LAN decision, 
it’s vital that you understand what the 
networking software does and 
how it operates. 
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dition, networking software 
can include such options as 
electronic mail, security pro- 
grams, and network diagnos- 
tics. 

Novell and Microsoft 
Corp. are the leading vendors 
of networking software. The 
current version of Novell’s 
product is called Advanced 
NetWare (see ‘‘Making Con- 
nections: LANs Under 
NetWare’’ for our review). 
NetWare comes adapted to 
and bundled with many other 
vendors’ networking hard- 
ware. NetWare also comes in 
three generic versions: Ad- 
vanced NetWare/86 for serv- 
ers running the 8086/88 pro- 
cessor, Advanced NetWare! 
286 for servers having the 
80286 processor, and SFT 
NetWare (System Fault Toler- 
ant NetWare), which allows 
the system to continue func- 
tioning should one or more 
system components fail. 








@ NETWORKING SOFTWARE 


Microsoft does not market Microsoft 
Networks to the public as a retail product. 
Rather, the company licenses Microsoft 
Networks as a series of modules to major 
companies that, in turn, combine, en- 
hance, and sell them with their own hard- 
ware. These modules include sections 
called the server, redirector, print spooler, 
some utilities, and NETBIOS. Notable 
among the Microsoft Networks licensees 
are IBM Corp., AT&T, Ungermann- 
Bass, and 3Com. Other companies, in- 
cluding Novell and Fox Research, have 
written their own networking software that 
they claim is compatible with Microsoft 
Networks. 





SOFTWARE LAYERS To understand 
how networking software works, it’s use- 
ful to compare it with software on a stand- 
alone PC (see ‘‘Software Layers on a 
Standalone PC vs. a Network Server’). A 
standalone PC requires several layers of 
programs and subroutines that must work 
together. The bottom layer consists of a 
machine language program, called the ba- 
sic input/output system (BIOS), that man- 
ages all serial peripherals. In the IBM PC, 
this BIOS is partially in ROM and partially 
in the hidden system file called 
IBMBIOS.COM. IBM PC compatibles 
usually read all of the BIOS from disk at 
startup. 

The layer above the BIOS consists of 
the disk operating system (DOS) software. 
All versions of MS-DOS and PC-DOS 
through Version 3.0 were designed for sin- 
gle-user applications, meaning that their 
BIOS and DOS layers are capable of per- 
forming only one task at a time. 

The third and final software layer for a 
standalone PC is the applications software, 
which interacts with the DOS and BIOS in 
order to receive data from a disk, key- 
board, or port or to transmit data to a video 
device or port. 


NETWORK SERVER LAYERS Network 
workstations use the basic software layer- 
ing described above. Networking software 
runs only on the server and adds a number 
of utilities and layers to the basic software 
layering scheme (see network server dia- 
gram). 

Two pieces in the layering scheme have 
been instrumental in kicking off the recent 


') 7) Software Layers on a Standalone PC ... 
{ . 


=> 





aSoftware Layers on a Standalone PC A standalone PC requires three layers of software that must 
all work together. The lowest layer ts a machine language program called the BIOS that manages serial 
penpherals. The operating systam, DOS, forms the second layer. And applications software, the final layer, 
Interacts with the hardwara through DOS and the BIOS to transmit data to and recetve it from a disk, keyboard, 
or port. 

» Layers on a Network Server Networking software for a network server adds layers and modules to 
those required to run standalone software. NETBIOS fits into tha layering scheme at the BIOS level It sends. 
data to and receives it from the network adapter card. The second layer is DOS 31. At that layer are programs 
called the server and the redirector The server layer allows every workstation on the network to share its 
disks and penpheral devices with the network and to exchange data with other workstations. The redirector 
layer determines when data should go out to and be received by the network. On top of the redirector sits the 
remainder of the networking software package. This layer may contain secunty routines and menus. 
Applications packages sit on the very top. 
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proliferation of applications and 
: , Serv networking software: DOS 3.1 and 
i ae NETBIOS. DOS 3.1, from Microsoft and 
IBM, added to the normal DOS functions 
file- and record-locking capabilities, as 
well as calls and signals (called sema- 
phores) that work through the networking 
software to regulate applications pro- 
grams’ access to files. Without file and 
record locking, simultaneous multiuser ac- 
cess is impossible because the last person 
to save data to a file overwrites the data in- 
putted previously. In addition, NETBIOS, 
developed by Sytek and IBM, allows the 
networking cards to talk to your PC’s hard- 
ware. DOS 3.1 and NETBIOS have be- 
come standards. Both applications pro- 
grammers and networking software 
vendors, Fox Research and Novell includ- 
ed, have scurried to include these stan- 
dards in their networking software for the 
benefits of file and record locking. 

The advent of these standards, an- 
nounced in the fall of 1984, marked a turn- 
ing point in networking and applications 
software development. Prior to DOS 3.1, 
applications programmers faced dealing 
with different file- and record-locking 
schemes from different vendors. Novell, 
for example, produced a widely accepted 
networking software package that includ- 
ed its own file- and record-locking proce- 
dures, but other successful companies, 
such as Fox Research and 3Com, market- 
ed their own software, which worked quite 
differently. Some vendors ignored the is- 
sue altogether and limited their networks 
to file-swapping and printer-sharing jobs. 
Now networking and applications pro- 
grammers can write to a standard. 





NETBIOS NETBIOS fits into the soft- 
ware layering scheme at the lowest level, 
the BIOS layer. The NETBIOS sends data 
to and receives data from the network 
adapter card, just as the regular DOS BIOS 
communicates with the serial, parallel, 
and other communications ports. 
Companies have the choice to either li- 
cense Microsoft’s NETBIOS module or 
develop their own compatible BIOS soft- 
ware. Sytek, which helped develop 
NETBIOS, includes the utility on its net- 
work interface boards. Other network 
companies usually include a version of 
NETBIOS, customized for their hard- 
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MAKE YOUR IBM PC 


IN JUST 5 MINUTES! 


DON’T TAKE OUR WORD FORIT. 
USE IT FOR 60 DAYS. IF YOU ARE 
NOT TOTALLY SATISFIED RETURN 
IT FOR A FULL REFUND. 


It sounds great; the idea of a speedup board that you can 
just plug right in as easily as putting bread ina toaster. How 
wonderful to be able to convert a PC or XT to a $4000 AT 
without the expense. But even when you get ready to spend 
$395.00 you want to be sure your choice is the very best. 

Here at PCSG we sell our IBM PC disk access speedup 
software by the thousands. But software doesn’t do any- 
thing about speeding up the microprocessor (or CPU) speed. 
As you know the microprocessor is the brain of the computer 
that controls all the ep tanone like screen updates and calcu- 
lations like a spreadsheet makes. 


Faster and smarter than an AT- 
PCSG guarantees it. 


We wanted to offer a speedup card that would be the 
compliment to our disk speedup software, areca ay in- 
cluded at no extra charge.) We wanted it to be literally the 
most advanced, fastest, most feature rich board available 
today. We could only be satisfied with a board that was the 
finest example of the engineering art. 

There is no question we have met our every objective by 
developing and manufacturing the BREAKTH U 286 card. 
This is the best designed and most functional speed up card 
available today. We guarantee it. 

HERE IS WHAT MAKES IT SO SPECIAL. 

First, it installs so easily. It is a half slot card, only five 
inches in length. You don’t even have to give up a full slot. 
What's more, unlike competing products it works in the 
Compaq and most clones. The instructions are so simple we 
considered showing a picture of a child putting it in. Eas 
diagrams show how you just place the card in an open slot, 
remove the original processor and connect a single cable. 
There is no software as From that moment you are 
running faster than an AT. 


Second, itis advanced. The BREAKTHRU 286 replaces 


the CPU of the PC or XT with an 80286 microprocessor that 





[\ 
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is faster than the one found in the AT. A 16K cache memory 

provides zero-wait-access to the most recently used code 

and data. In benchmark tests the card accelerated software 

pe ms—both custom and off-the-shelf anywhere from 
00% to as much as 700%. Wow! 

Third, you have full compatibility. All existing system 
RAM, hardware, and peripheral cards can be used without 
software modification. It operates with LAN and mainframe 
communication products and conforms to the Lotus/Intel/ 
Microsoft Expanded Memory Specification (EMS). Software 
compatibility is virtually universal. 

Fourth, it is the best there is. There are several other 
boards on the market. Some are priced about the same as the 
BREAKTHRU 286 and some are cheaper. We at PCSG have 
compared them all, but there simply was no caeesn. 
What we discovered is that many cards being sold offer only 
a marginal speed up in spite of their claims. We found some 
to be merely versions of the obsolete 8088 or 8086, and others 
to be just poorly engineered. The 8MHz BREAKTHRU 286 is 
unequivocally the best executed and most completely reliable 
speemur board manufactured today. 

PCSG has since early 1983 dominated the lap portable 
market with ROM software such as Lucid spreadsheet and 
Write ROM that reviewers rated as excellent. We were proud 
to successfully enter the IBM PC market last year with disk 
access speedup software. Now we are so pleased with the 
BREAKTHRU speedup card. We use them on our own PC’s 
to make them faster than AT’s. We are really excited about 
this product. 

makes the unabashed statement that the BREAKTHRU 
286 card represents more advanced technology than boards 
He Orchid, Quadram, Victor, Mountain, P.C. Technologies, 
Phoenix... we could go on. 

But an ad can't let you experience it for yourself. That’s why 
we sell the BREAKTHRU 286 on a 60 day trial. If you aren't 
completely satisfied return it within 60 days for a full refund. 

It is priced at $395. Call today with your MasterCard, Visa, 
American Express or COD instructions and we will ship your 
card the very next day. CIRCLE 489 ON READER SERVICE CARD 
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11035 Harry Hines Blvd. #207 e Dallas, Texas 75229 


214-351-0564 


= NETWORKING SOFTWARE 


| Some Applications Software Suggestions for 
| Your LAN 


he growing availability of applica- 


tions software that meets the | 
NETBIOS and DOS 3.1 standards has | 


helped fuel the growth of local area net- 
works. And currently the most numerous 
networked applications are DBMS, ac- 
counting, and word processing pack- 
ages. 
Of these applications, multiuser 
| database and accounting applications 
give you the most productivity punch for 
your networking dollar. Using such 
packages ona LAN, many business users 
can input, retrieve, and distribute infor- 
mation at the same time from the same 
file. Every business needs some sort of 
accounting packages. In addition to us- 
ing the file- and record-locking capabili- 
ties of a multiuser database, networked 
accounting packages allow you to speci- 
fy various levels of security for sensitive 
financial data. 

Networked word processors allow us- 
ers to create and edit their work on their 
own computers, store it on a shared hard 
disk, and print it on shared printers. In 
addition, you can send your manuscript 
over the network to a co-worker, rather 
than run down the hall with a disk. 





ware, with the networking software. 

Each networking company includes 
unique features on its adapter cards that 
must integrate with the NETBIOS func- 
tions. If you want to use NETBIOS with 
another vendor’s cards, you must have the 
right version or an emulation of the right 
version for the network adapter card you 
intend to use. 

In the early days of the IBM PC, some 
applications made direct calls to the PC’s 
ROM BIOS in order to speed screen dis- 
plays or perform other functions. Develop- 
ers soon found that such programs could 
not run on many PC compatibles. Similar- 
ly, some networking applications develop- 
ers are using NETBIOS calls in applica- 
tions, such as electronic mail, that can 
benefit from peer-to-peer communica- 
tions. Other network communications 





Other, less-common networked ap- 
plications include integrated software, 
communications packages that let users 
‘‘chat”” with others on the network in 
real-time or leave messages in an elec- 
tronic mailbox. Another area of growth is 
in the CAD field. Often, design projects 
are undertaken by teams of engineers and 
designers. Networked CAD packages act 
as massive databases that let you store li- 
braries of images, call them up, and ma- 
nipulate them at will. Hence, various us- 
ers can input, store, recall and modify 
basic designs. 

If you have a LAN or are thinking of 





Utah), MultiMate Advantage and 
MultiMate Professional (Ashton-Tate, 
Torrance, California), Samna Word III | 
and Samna + (Samna Corp., Atlanta, 
Georgia), OfficeWriter (Office Solutions 
Inc., Madison, Wisconsin), WordStar 
2000 (MicroPro Intemational Corp. , San 
Rafael, Califomia), and Microsoft Word 
(Microsoft Corp., Bellevue, Washing- 
ton). 





ACCOUNTING EasyBusiness (Com- 
puter Associates, San Jose, California), 
Solomon (TLB Inc., Malvern, Pennsyl- 
vania), the Medallion collection (Tim- 


checking one out, here are some pack- | berline Systems Inc., Portland, Oregon), 


ages that will get you started: 

DBMS @4BASE III PLUS (Ashton- 
Tate, Torrance, California), R:base 5000 
System V (Microrim, Bellevue, Wash- 
tle, Washington), DataFlex (Data Ac- 
cess Corp., Miami, Florida), and 
Informix-SQL (Relational Database Sys- 
tems Inc., Menlo Park, California). 


WORD PROCESSING WordPerfect 
(Satellite Software Intemational, Orem, 


= The NETBIOS sends 
data to and receives data 
from the networker adapter 
card, just as the BIOS 
communicates with serial 
and parallel ports. 


tasks, ranging from finding the status of 
other stations to checking copy protection, 
can be done quickly through NETBIOS. 
Because you may someday run programs 





and selected accounting packages from 
Open Systems Inc., Eden Prairie, Min- 
nesota; Real World Corp., Chichester, 
New Hampshire, and CYMA/McGraw- 


| Hill, Mesa, Arizona. 
ington), Revelation (Cosmos Inc., Seat- | 


In addition, since many accounting 
programs are written in COBOL, BA- 
SIC, or other languages, you can add ap- | 
propriate commands to control record 
locking with programs such as RM/CO- | 
BOL (Ryan-McFarland Corp., Rolling | 
Hills Estates, California). 

—Cheryl Goldberg 


on your network that use NETBIOS, be 
sure the networking software you choose 
either uses Microsoft's NETBIOS or is tru- 
ly compatible. 


THE SERVER AND REDIRECTOR In 
the network-layering scheme, DOS is still 
the layer above the BIOS. But networking 
software adds modules that sit next to and 
on top of DOS. Some versions of the 
Microsoft Networks software add a pro- 
gram ontop of DOS, called the server, that 
allows every workstation to share its disks 
and peripheral devices with the network 
and to exchange data in what is called peer- 
to-peer communcations. In effect, this 
makes every workstation on this network a 
server. 

Above and next to the server is the 
redirector layer. The redirector layer acts 
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JUMPST 


Ok, so you've invested your hard 
earned cash in a personal computer. 
And you don’t have time to learn pro- 
gramming. You've got a business to 
run and want your PC to go to work 
right away. 

There's only one way to get to work 
from day one. Give it a JumpStart.™ 


JumpStart, from Ascent, is the one 
program you need to get your IBM PC, 
XT, AT or compatible computer— 
desktop or laptop—down to business 
the first day you take it out of the box. 

JumpStart’s powerful, easy to 
learn text editor will have you writing 
notes, letters, or reports almost as 
soon as you boot up. 

But that’s just the beginning. 
JumpStart maintains your address 
book and organizes your calendar 
by day, week, month or year. It 
tracks all your appointments. 

And it prints appointments and 
address book ready to insert in any 
3-ring business diary. So you stay 
organized and on-time both in the 
office and on the go. 


ASCENT 


JumpStart and AI Logo by Ascent, Inc. 
190 Sobrante Way, Suite 201 
Sunnyvale, CA 94086 
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Copyright 1986, Ascent, Inc Ascent is a subsidiary of Epson America, Inc. 


GIVING ITA 






JumpStart’s voice and data com- 
munications and your PC’s modem keep 
you well connected. Dial voice phone 
calls from your address book with a 
single keystroke. Connect your PC with 
electronic bulletin boards, news, stock 
and shopping services. Send and 
receive files or programs across the 
hall or around the world. 






JumpStart and Al Logo are trademarks of Ascent, Inc. 
Apple is a trademark of Apple Computer Corp 

Logo is a trademark of Logo Computer Systems, Inc 

PC, XT, and AT are trademarks of International Business 
Machines, Corporation 































Not copy-protected. 
Money-back guarantee. 


JumpStart is not copy protected 
and comes with a no-risk, 60-day money 
back guarantee. If JumpStart does not 
perform as promised, return it to 
Ascent for a full refund. 

Act now, give your computer a 


JumpStart and get down to business. 


To order call toll-free 


(1-800-367-5867) 
| from 9:00 AM to 4:30 PM PST, Monday 
through Friday. In California dial 
(408) 720-9200. Visa and MasterCard 
accepted. 
You'll see a jump in your 
productivity right from the start. 


Dealer inquiries invited. 


JumpStart and Al Logo run on IBM PC, XT, AT 
or compatible computers with DOS 2.0 or higher. 
JumpStart uses [92K and Al Logo uses 64K of 
system memory. 
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« Applications programs 
| with sole access to data 
files need no special 


| features to run ona LAN. 


as a traffic controller within the networked 
PC, determining when data should go out 
to or be received from the network. 

The remainder of the networking soft- 
ware package sits on top of the redirector. 
This layer may contain security routines to 
identify network users and menus to help 
network functions. 


APPLICATIONS PROGRAMS = Appli- 
cations programs with sole access to data 
files—on either the local disk drives or the 
disk drives on the server—need no special 
features to run on a network. Perennial fa- 
vorites like WordStar and 1-2-3 work fine 
on a network as long as each person using 
them accesses only his own files. (There 
are also licensing limitations on multiple 
stations running the same copy of the pro- 
gram.) But if two people try to access the 
same spreadsheet file with /-2-3, one of 
them can lose all of his work. The last per- 
son writing the data file back to the disk 
erases everything anyone else saved. 

If programs on a network share the 
same records or files, they must be de- 
signed to read the signals presented by 
DOS 3.1 and take appropriate actions. For 
cxample, a DBMS (database management 
system) program that allows several opera- 
tors to access and update a warehouse in- 
ventory must contain lines of code direct- 
ing DOS to lock a record or file while it is 
in use. The creator of the DBMS applica- 
tion also has to put in routines responding 
to the “‘locked”* signal from DOS and in- 


















| forming the operator that the record or file 


is in use and cannot be modified. 
Although the scheme described can be 
used as a basic sketch of networking soft- 
ware layers, different vendors make some 
modifications to this scheme. For exam- 


*) ple, while Novell layers its software in a 


manner similar to that used by DOS sys- 
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tems, it supplies its own operating system 
for the server. This operating system uses 
disk caching to hold portions of the data in 
memory for easy access and uses a tech- 
nique called elevator secking to put re- 
quests for data into an order that makes ef- 
ficient use of the hard disk. Novell’s server 
Operating system significantly increases 
the speed of disk read and write actions 
through the network. 

Novell’s NetWare requires a computer 
on the network be configured as a server if 
it is going to share resources. But the soft- 
ware will allow you to partition the serv- 
er’s hard disk so that you can also use the 
server as a workstation operating under 
DOS—although using the server in this 
way slows the performance of both the 
workstation and the server. The portion of 
the server's memory formatted for the 
Novell operating system is not directly 
available through the server's keyboard be- 
cause of technical differences between the 
Novell operating system and MS-DOS. 
But it serves as a good security device 
since all files must be accessed through 
the network, with its security system. 

Novell calls the software performing 
the function of the redirector the DOS 
shell. But while the technical details of 
how Novell's shell and Microsoft's 
redirector operate are different, what they 
do is similar. 

Banyan and AT&T use UNIX as the 
operating system for their servers. UNIX 
is designed for multiuser operation. The 
AT&T systems can service directly at- 
tached terminals running UNIX applica- 
tions while servicing a network of PC/MS- 
DOS workstations. 


ADDED FEATURES = Even if two com- 
panies should both license NetWare from 
Novell or Microsoft Networks from 
Microsoft, their final networking software 
may look very different to the people using 
the network. Each network vendor can add 
menus, icons, or utility programs to make 
its software easier to use or more useful. 
You’ ll find the full list of software features 
and how they work in this issue in *‘Mak- 
ing Connections: LANs Under NetWare” 
and in *“*LANs Under NetWare: Summary 
of Features.” And, of course, the reviews 
will tell you which network has which of 
these features. lat 
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P34le 3-In-One™ dot matrix printers, we had 
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Superb eh letter-quality reproduc- 
tion. And a price that’s as close as possible to 
standard 9-pin models. 
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we seed So will one look at the price. 

In fact, we were so successful, we gave 
these 24-pin printers with the 9-pin price a 
special name: The Affordable Class. 

And we included features—starting 
with font cartridge capability —that put 
them in a class by themselves 
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hen you 
get right down to it, connec- 
tivity is all about two things. 
Personal computer users 
with common interests want 
to swap files and access 
common databases. And or- 
ganizations want to cut costs 
by sharing expensive equip- 
ment such as hard disks, la- 
ser printers, and vertical 
plotters. 

The cover story in this is- 
sue of PC Magazine is pri- 
marily about local area net- 
works, But LANs are only 
one of the many possible 
ways to share resources. In 
fact, there are so many ways 
to share data and equipment 
that you may choose from a 
continuum of alternatives 
with many gradations, from 
the simplest to the most 
complex. You may decide 
to use a LAN or you may de- 
termine that one of these 
other connection schemes 


Overview 


O 
Networking 
Options 


Basically connectivity is about sharing 
data and sharing expensive equipment. 
But LANs are only one of the many ways to 
pool resources. Your alternatives range 
from circuit-switched systems to LANs 
to minis to mainframes. You may decide 
to stick with a LAN, or you may choose one 
of the many options detailed here. 
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Pe 


PC MAGAZINE @ a POROEEER 9, 1986 
1 


will more closely fit your 
needs. 

One way to distinguish 
between these many alterna- 
tives is to consider the con- 
nection scheme they use to 
hook workstations and/or 
computers together. A con- 
nection scheme refers not to 
the type of media used— 
you can use any type of me- 
dia, from telephone wires to 
fiber-optic cable—but rath- 
er to the way these users 
share the media. 

Connection schemes 
range from temporary cir- 
cuit-switched connections, 
like those made during a 
telephone call, to permanent 
connections made between 
mainframe computers and 
their terminals (see dia- 
gram, ‘‘Networking Alter- 
natives’’). PC LANs use a 
mix of permanent and tem- 
porary connections: LAN 
workstations are permanent- 
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ly linked together by wires but the connec- 


tions are ‘‘temporary’’ since they exist | 


only as the stations take transmitting data 
through those wires. Media-sharing proto- 


cols—CSMA, polling, and token passing, | 


described in *‘Connectivity: LANs and 
Beyond”’ in this issue—make sure that 
each workstation has access to the network 
and that data is not lost through collisions. 

Economy and performance are impor- 
tant factors in selecting an information- 
transfer alternative, and we cover those, 
too. But the type of connection scheme af- 
fords a clear-cut way to differentiate be- 
tween these systems. 


CIRCUIT-SWITCHED SYSTEMS Cir- 
cuit switching is the simplest sharing alter- 
native, and the most familiar. You use it 
every time you make a telephone call. Cir- 
cuit-switched connections are temporary, 
lasting only for the duration of the call or 
session. A switching device makes the 
connection. Like two people chatting on 
the phone, two systems communicating 
through a circuit switch talk only to each 
other; they cannot send data to or receive it 
from any other stations. The only form of 
traffic control is a busy signal. 

If you want to exchange files and share 
printers, a circuit-switched system running 
the proper software could be all you need. 
These communications networks are rela- 
tively inexpensive and—most impor- 


tant—require little support from network | 


programmers or administrators. 
Circuit-switched systems include 
**sneaker net,’’ RS-232C patch boxes, 
data PBX, digital PBX, and Centrex sys- 
tems. For a simple connection scheme, 
consider the techniques described below. 


SNEAKER NET Often it’s the same 
people who, at home, informally ex- 
change programs or data files that want an 
expensive local area network to perform 
the same function at the office. But if you 
simply need to exchange and update data 
files once a day or once a week, sneaker 
net—simply trading disks—is cheaper and 
more reliable than any electrical data-ex- 
change scheme. 

If you need a jargony way to justify 
your choice of sneaker net, you could say 
that exchanging disks is a circuit-switching 
connection scheme with a short connection 





= Using sneaker net, you 
can make a connection 

in the instant it takes 

to hand over a disk. 


time and very high bandwidth. Using 
sneaker net, you can make a connection in 
the instant it takes to hand over a disk. A 
disk can transfer 360K bytes or even 1.2 
megabytes of data toa PC down the hall in 
seconds. Express package delivery ser- 
vices can move disks with gigabits of data 
across the nation overnight without gar- 
bling a single bit. And exchanging remov- 
able high-capacity storage media like tape 
and Beroulli Box cartridges results in an 
even wider bandwidth transmission. 

Other methods of moving data may 
have more pizzazz, but why pay for the 
sizzle on a steak when a hamburger will do 
just as well? 


RS-232C PATCH BOX For making one 
or two connections a day outside your 
standalone PC system, you might consider 
an RS-232C patch box connection 
scheme. This scheme is also good for shar- 
ing serial devices like laser printers. More- 
over, while the maximum speed of data in 
a patch box network depends on the quali- 
ty of the cable, the distance, and other fac- 
tors such as electrical noise, this simple 
network can make error-free transfers at 
9,600 bits per second. 

The RS-232C patch box is a circuit- 
switching device that has probably been 
reinvented more times than any other de- 
vice in the history of tinkering—electronic 


| or otherwise. People using PCs for many 





different applications have found it eco- 
nomical to run RS-232C cables from each 
computer to a central patch box. Each ca- 
ble terminates in an exposed connector, 
and you use short jumper cables at the 
patch box to link any two connectors—just 
like an old-fashioned switchboard. How- 
ever, one drawback of the RS-232C patch 
box is that you'll have to move relatively 
thick RS-232C cable if you transfer a 


workstation to an unwired location. 

To transmit and capture the files ex- 
| changed through the patch box, you use a 
communications program such as 
Crosstalk. Crosstalk can transfer data be- 
tween two computers at over 32,000 bps in 
some RS-232C patch box installations. 

Commercial versions of the patch box 
are available from Black Box Corp. in 
Pittsburgh, Pennsylvania, and Devoke Co. 
in Santa Clara, Califomia. Devoke prices a 
48-port patch box able to switch six wires 
(adequate for most RS-232C jobs) at $261. 





DATA PBX If workstations in your of- 
fice typically initiate as many as a dozen 
connections a day to large host computers, 
other workstations, or peripherals such as 
printers and plotters, you might want to 
consider a data PBX system. The data 
PBX automates the RS-232C patch box for 
relatively high-speed (a maximum of 
9,600 bps) circuit switching. Data PBX 
devices are generally less expensive and 
less complex than PC LANs. 

Like a patch box, a data PBX usually 
gives you just the communications path. 
You must use communications software in 
the connecied PCs to send and receive files 
or to use a printer. All attached devices 
must run at the same speed, use the same 

| data alphabet (usually ASCII), and ex- 
change the same control codes. Neither 
data PBXs nor patch boxes normally do 
any speed conversion or translation of 
screen graphics characters (there are ex- 
ceptions). 

The acronym PBX stands for private 
branch exchange, and most people think of 
a PBX as a voice telephone device. A data 
PBX isa special kind of switch that makes 
connections between computers and termi- 
nals attached to its ports by remote com- 
mand and then disconnects when the ses- 
sion is completed. Computers and 
terminals might connect to the data PBX 
through multiconductor cables using the 
RS-232C signaling scheme or through var- 
ious kinds of two-wire or four-wire con- 
nections using the RS-232C port and cable 
adapters. 

A data PBX can be a very friendly de- 
vice. Typically, you get its attention by 
sending it a couple of carriage returns or a 
break signal. Some systems return a spe- 
cial prompt and wait for a connection com- 
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Networking Alternatives 


Connection scheme > 


Media Dedicated 
sharing connection 


Equipment 
sharing 


(Increasing capability > 


nce you've decided to connect 

your PCs, you'll quickly discover 
that you have many categories of 
products to choose from. One way to 
distinguish between these categories 
is to consider the connection scheme 
they use to hook computers together. 
Above, PC Magazine diagrams 
these alternative connection 
schemes. As you scan the illustration 
from lower left to upper right, you'll 
notice that the alternatives offer in- 
creasing capability and complexity. 
Your simplest choice is to swap 
disks. Slightly more complex are cir- 
cuit-switching systems that let you 
share files and peripherals. LANs oc- 
cupy the middle ground of capability 
and complexity, allowing the most 
sophisticated form of data sharing: 
simultaneous multiuser access to 
files. Finally, at the upper right are 
mini and mainframe computer sys- 
tems, which also offer file sharing. In 
the captions and decision matrix, 
upper right, you'll find a quick 
synopsis of each system's capabili- 
ties and sharing scheme. 


PC 


File exchange 
end equipmant 
sharing enly? 


File 
sharing 


Diak exchange Ifyou simply 
need to axchange and update 
data filas on a daily or weakly ba- 
sis, simply trading disks (popu- 
larly known as “snaaker nat") Is 
chaaper and mora raliabla than 
any alectrical data exchanga 
schama. 


RS-232C patch box For mak- 
ing one or two connections daily 
with other computers or to shara 
peripherals, an RS-232C patch 
box is an inexpensive alternative. 
To use this circuit-switching de- 
vice, you run RS-232C cables 
from aach PC to a central patch 
box. When you need to make a 
connection, you link any two ca- 
blas using jumper cables. You 
than use a communications pro- 
gram to send and receive filas. 


Data PBX To make up toa 
dozan connections a day to other 
computars or to shara peripher- 
als, you might consider a data 
PBX. This scheme automates the 
RS-232C patch box for inexpen- 
sive, ralatively high speed circuit 
switching. Ona drawback Is that 
naithar data PBXs nor RS-232C 
Patch boxes do any speed con- 
version or translation of graphics 
Charactars. In addition, ail at- 
tached devices must use the 
sama data alphabet. 


Digitai PBX and Centrex 
These two circuit-switching 
schames look different but func- 
tion identically, allowing you to 
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send voice and data over tale- 
phone lines. Both systems lat you 
maka dozens of connections 
daily and move workstations eas- 
ily. In addition, these systems 
allow you to connect devices 

that use differant transmission 
speeds, and they can convert 
soma control codes. A digital 
PBX is amodem voice-and-data 
talephona switch, controlled by 

a computar. Centrex is a service 
offared by your local telephone 
company. 


Locai araa natworka Whiia 
mora axpensive than circuit- 
switching systams, LANs offar a 
more sophisticated form of data 
sharing: they allow many users to 
access the same files simultane- 
ously. You can also use a LAN to 
share files and peripherals. Work- 
Stations in a LAN ara connected 
permanently with wiras, but they 
taka tums using those wires. 
Access protocols, such as polling, 
CSMA, and token-passing, con- 
trol the sharing of wires. 


Mainframea and minia !f you 
need to establish several simulta- 
neous sessions for database in- 
quirias, electronic mail, or other 
jobs, or if you need long, dedi- 
cated file transfars or fast, highly 
interactive operations, choose a 
mini or mainframa. Thase sys- 
tams also allow you to store huge 
amounts of data. Minis and main- 
frames use permanent, hard- 
wired connection schames. 
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mand. Others furnish a list of the attached 
systems for you to choose from. You tell 
the switch what workstation or computer 
you want to connect to and, if that port 
isn’t busy, the data PBX hooks you up. 
Some systems will form a queue for a busy 

rt. 
The data PBX system is not a new phe- 
nomenon. Thousands have been installed, 
and major companies like Micom Sys- 
tems, Gandalf Data, and Davox Corp. are 
the leaders in this business. Versions of 
these switches are available for as few as 8 
and as many as 4,000 lines, and they can 
do a dandy job of establishing connections 
between PCs. In the bigger systems, costs 
can be as low as $100 per port and usually 
don’t run over $250 per port. 


DIGITAL PBX AND CENTREX 
Centrex and digital! PBX connection sys- 
tems allow you to move workstations easi- 
ly and complete dozens of connections ef- 
ficiently. Unlike data PBX systems, both 
modem Centrex and digital PBX systems 
connect devices that use different trans- 
mission speeds and can also convert some 
screen and printer control codes. Some of 
these systems can move data over twisted- 
pair wiring at speeds ranging up to 56 kilo- 
bits per second, although 9,600 bps is 
more common. 


system look different, their functions are 
identical. Digital PBX is the term used to 
refer to a modem voice-and-data telephone 
switch. The heart of a digital PBX is a 
computer that you keep in your building. 
This computer can be anything from a PC 
using the 8088 processor to AT&T's 3B20 
computer system with a 32-bit chip. 

It’s easy to put an RS-232C connector 
on the back of a digital telephone for voice- 
plus-data service. This is how digital voice 
transmission works: A processor in a tele- 
phone attached to a digital PBX digitizes 
the speaker’s voice at the point where the 
curly cord comes out from the handset. 
The digitized voice travels through the sys- 
tem until another phone attached to the 
PBX converts it back to analog or until the 
PBX switch converts it back to analog and 
sends it on to outside phone lines. 

A digital telephone can also transmit 
data. You connect your PC to the digital 
phone using an RS-232C connector. The 














» An RS-232C patch box 
connection scheme is 
good for sharing serial 
devices like printers. 


phone will transmit data directly to another 
digital phone attached to the PBX system. 
If you call a number outside the system, 
the PBX telephone switch sends your data 
via modem. 

Centrex is a similar service offered by 
your local telephone company. Instead of 





installing a PBX in your building, the | 


switch downtown and use it as your own. 
This sharing scheme can have significant 
advantages in reduced up-front costs, re- 
duced maintenance costs, improved 
growth potential, and excellent reliability. 

The types of Centrex services offered 
vary widely around the country. The most 
sophisticated use digital telephones and 
digital transmissions throughout the sys- 
tem. Older Centrex installations (like older 


| PBXs) are analog voice systems that use 
Although a digital PBX and a Centrex | 


modems to move data. Local telephone 
companies view Centrex as a way of hold- 
ing onto business customers who might 
otherwise bypass their services, so install- 
ing a digital Centrex service will probably 
be more popular than upgrading a PBX 
system. If your organization uses Centrex, 
you should ask the phone company that in- 


| stalled it whether it also offers data com- 


munications. The latter service is often re- 


| ferred to as a Central Office Local Area 


Network, or CO LAN. 

Prices for these systems vary widely. 
Full-featured digital systems can cost more 
than $1,000 per port to buy or an equiva- 
lent monthly amount to lease. 


SIMULTANEOUS ACCESS Although 
circuit-switching schemes allow basic file 
and equipment sharing, they do not offer 
the most sophisticated and effective form 
of data sharing: simultaneous multiuser ac- 
cess. Allowing multiple users simulta- 
neous access to the same data files without 


| phone company lets you share its big | 





overwriting or destroying one another’s 
work is a network's toughest job, but it 
pays the greatest dividends in increased 
productivity. One example of this type of 
access would be an airline or hotel reserva- 
tions system, in which clerks are constant- 
ly inputting data and requesting informa- 
tion from the central database. They need 
to do both quickly, and more than one 
clerk may need to refer to the same record 
at the same time. 

Three categories of systems give users 
simultaneous access to the same data files: 
local area networks, minicomputers, and 
mainframe systems. Even though these 
systems use very different connection 
schemes, the distinction between them can 
grow fuzzy. For example, several local 
area networks use fairly powerful mini- 
computers as network servers. But without 
splitting hairs, let’s take a look at these 
sharing alternatives. 


LOCAL AREA NETWORKS As men- 
tioned before, workstations in a PC LAN 
rely on a permanent physical connection 
between workstations but take turns using 
the media. This scheme allows PC LANs 
to share resources while still maintaining 
the benefits of local processing with a few 
caveats. 

Most LANs today are used to exchange 
files, but this purpose alone would not jus- 
tify paying the average installation cost of 
about $1,000 per workstation. Although 
sharing expensive equipment like laser 
printers and vertical plotters is probably 
the best economic justification for install- 
ing a LAN, using a LAN to access a 
multiuser database will probably yield the 
greatest productivity plan. 

Consequently, the most important fac- 
tors in choosing a LAN relate to the appli- 
cations programs and the network software 
that allows you to run them (see ‘‘The 
Software Key to LANs’’). Other factors to 
consider include the type of wiring (or me- 
dia) used. Wiring can be a major factor in 
the installation cost of the LAN. The elec- 
trical environment in which your system is 
installed determines the kind of wiring you 
should use. The physical configuration 
(topology) of the network affects how easy 
the system is to maintain (see ‘‘Connectiv- 
ity: LANs and Beyond”’). 

Because the network software and 
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The Connectivity Decision Guide 
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© Disk exchange 
« Patch box 
« Deta PBX 
* Digitat PAX 


« Patch bax 
+ Data PBX 
+ Digital POX 


Large 
investment 
inDOS-based S,Y°S 


This chart is designed to help you 
select from among the many infor- 
mation-transfer and resource-shar- 
ing elternatives. As you can see on 
the chart, if all you really need to do 
is exchange files or share printers, 
then you should consider devices 
such as PBXs and patch boxes. It 
your organizetion has not already 
invested heavily in PCs or DOS pro- 
grems, then e minicomputer might 
meet your needs more economi- 
cally. But if you want many users to 
shere data files simultaneously un- 
der DOS, a LAN may be the best 
altemative. Once you've decided on 
a LAN, the need for station-to- 
station resource sharing and other 


Peer-to-peer 


factors will influence your network 
purchasing decision. 

Because manufacturers include 
many different features in their net- 
works, some products will not fit 
neatly into one decision box in this 
matrix. You'll elso find that the lack 
of differentiation between LANs is 
becoming as large a problem in the 
LAN industry as the leck of stan- 
dards was 2 yeers ago. But over- 
lepping feetures end technical 
similarity between networks is good 
news for potential buyers. it will let 
you concentrete on more-traditional 
factors such as dealer support and 
price instead of on more-technical 


© IBM Corps Token-Ring Network 
‘or PC Network 
and oiher LANS 
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@ NETWORKING OPTIONS 


hardware are so closely interwoven with 
the operating system and interrupt hard- 
ware of the PC, potential incompatibility 
and conflicts may arise on several levels. 
We have found networking cards that 
could not be on the same bus with certain 
models of video boards, networking soft- 
ware that would not coexist with RAM- 
resident programs, and processors that lit- 
erally ground to a halt under the network 
load. Our experiences should serve as a 
warning that installing and maintaining a 
network requires considerably more than 
just plugging in some cards and hooking 
up a few cables. 


MINIS AND MAINFRAMES In a per- 
manent, hard-wired connection scheme, 
like that between terminals and minicom- 
puter or mainframe systems, the host com- 
puter switches messages or data between 
terminals and devices almost on a bit-by- 
bit basis. But the media is neither shared 
nor switched. 

A mainframe or minicomputer may be 
the best choice if you need to establish sev- 
eral simultaneous sessions for database in- 
quiries, electronic mail, and other jobs. 
These systems are also efficient for long, 
dedicated file transfers and for fast, highly 
interactive operations such as databases. In 
addition, they can store huge amounts of 
information. 

Mini and mainframe computers use 
multiuser operating systems (which to- 
day’s PC-DOS is not) with their dedicated 
connection schemes, although some large 
mainframe installations may use conten- 
tion and queues to allocate access ports. 
These operating systems can handle the 
file- and record-sharing, security proce- 
dures, electronic mail, and other essential 
features that are needed in a multiuser 
computer system. Unfortunately, some 
proprietary multiuser operating systems 
offer few compatible applications pro- 
grams. One appeal of the UNIX operating 
system is that it can run on multiuser com- 
puters from many different manufacturers. 
Like that of the DOS 3.1 networking stan- 
dard, UNIX’s broad base attracts applica- 
tions programmers. 

Both the price and size of powerful 
multiuser minicomputer systems are 
shrinking like brand new Levis in hot wa- 
ter. Companies such as Digital Equipment 





Corp., NCR Corp., Convergent Technol- 
ogies, and IBM Corp. are offering mini- 
computer solutions that have cost advan- 
tages over PC LAN systems for as few as 
three or four stations—provided that you 
don’t already have a major investment in 
PCs, software, and data files. 

These companies are also developing 
systems that will allow interactive comput- 
ing between PCs linked together on a net- 
work and larger hosts. This age of invisible 
interaction between local PC and remote 
host programs is | or 2 years away, but as 
it nears it will displace some of the appeal 
of today’s LANs. 


| OLD PROBLEMS While offering the 


benefits of sharing databases, files, and 
equipment, powerful LAN systems and 
mini and mainframe hosts resurrect many 
of the old data processing problems. The 
main problem is programming backlog in 
corporate ADP installations. Standalone 
micros short-circuit this problem by mak- 
ing you responsible for your own program- 
ming. But by adding the layers of software 
for a multiuser system (LAN, minicom- 
puter, or mainframe), you increase the 
need for frequent modifications to those 
layers, and hence create the potential for a 
programming backlog. 

Other rediscovered concerns include 
security risks, accidental pollution of the 
database, lack of standardized formats for 
data, slowdowns caused by overloading 
the computing power, and the need to stan- 
dardize screens and menus. 

Modern networking and multiuser 
computer software should be designed to 
help you avoid or cope with these and oth- 
er problems. A large part of our evaluation 
is aimed at finding out how much of a pro- 
gramming and administrative workload 
the network creates. 


LOOKING AHEAD This overview of 
information-transfer schemes has contrast- 
ed several different ways to move data. As 
you've probably surmised, local area net- 
works aren’t a perfect economic or opera- 
tional fit for many applications, but they 
are a reasonable solution for a wide variety 
of tasks. If you have considered the alter- 
natives and think a PC LAN might meet 
your needs, follow us as we explore the 
products in the marketplace. PC 
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ate one 
night, in a room smelling of 
hot hardware and cold pizza, 
a lonely PC Labs technician 
cried out, ‘“‘So many things 
can go wrong!”” While many 
people can identify with 
that lament, it is the theme 
song of every local area 
network evaluator. Slightly 
different versions of DOS 
on the network stations, 
bad cables, bad connec- 
tions, and one improper 
keystroke by someone who 
signed on with the supervi- 
sory password can all bring 
a network to its knees. 
Although we were well 
aware of the obstacles, last 
May PC Labs began the gru- 
eling task of evaluating local 
area networks. In this issue, 
we give you the results of our 
testing for six products run- 
ning under Novell’s NetWare 
networking software: 
AT&T’s StarLAN, Gateway 


CONNECTIVITY: 
First in a Series of Reviews 


MAKING 


CONNECTIONS 


LANs 
Under 


NetWare 


Complexities plague even the best of LANs. 
To guide you through, we review and 
benchmark-test six networks running Novell’s 
networking software to show how these 
systems stack up under the toughest real- 
life conditions. 


COVER STORY 
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Communications’ G/NET, 
Novell’s NetWare/S-Net, 
Proteon’s ProNET-10, Stan- 
dard Microsystems Corp.'s 
ARCnet, and Texas Instru- 
ments’ Business-Pro LAN 
Server. Since it is the 
networking software that 
largely determines the way 
the product appears to the 
user, we included a review of 
NetWare. (Our results indi- 
cate that many of the differ- 
ences between the products 
tested are related more to the 
version of NetWare used than 
to variations in the hardware. ) 
We will continue to provide 
evaluations of other networks 
Tunning under different ven- 
dors’ networking software in 
future issues. 


OFFICE AUTOMATION 
PC Labs designed the tests of 
local area networks to exer- 
cise the products in a true-to- 
life manner. Generally, busi- 








= LANs UNDER NETWARE 


nesses use PC LANs for two purposes: 
office automation or transaction process- 
ing. Office-automation tasks combine a 
heavy word processing load with 
spreadsheet, graphics, and some database 
work. The transaction processing environ- 
ment uses database applications programs 
for such functions as inventory control, ac- 
counting, and customer support. 

Each of these functions exercises the 
network in different ways that we try to 
simulate in our evaluations and benchmark 
tests. People working in an office fre- 
quently switch tasks and look for different 
bits of information with their PCs. Phone 
calls and visitors interrupt office workers 
and change their priorities. They may 
change tasks and/or their desks frequently 
and should be able to access their own pro- 
grams and files wherever they move. 

A network serving the office environ- 
ment must, therefore, be flexible and easy 
to reconfigure. The software must work 
with RAM-resident programs such as 
SideKick, transfer files between 
workstations easily, and furnish office pro- 
ductivity tools like electronic mail. Since 
office networks seldom transmit large 
amounts of data at once, speed is not a ma- 
jor factor as long as the system meets some 
minimum level of efficiency. 


TRANSACTION PROCESSING The 
Opposite is true in transaction processing. 
While flexibility may not be a big consid- 
eration for a transaction-processing appli- 
cation, speed and capacity are crucial. The 
work is more likely to be structured than 
creative, and in many types of network 
systems with | 2 or 15 workstations sharing 
aPC AT-type server, the amount of work 
created can be enough to cause a signifi- 
cant communications backlog. 

The way you judge a network will de- 
pend on your individual application. The 
applications software, networking soft- | 
ware, workstations, the server, and net- 
work interconnection devices add different | 
pieces to the performance of the network 
as a whole. For example, while many of 
the networking software features deter- | 
mine the flexibility of the system, the inter- | 
action between hardware and software de- | 
termines its speed. Our tests, therefore, try | 
to exercise these pieces individually and | 
together to determine their effect on net- | 
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| Benchmark Test: 
LANs Under Net Ware 


he critical factor for all of these benchmark tests is the speed degradation 

thet the network demonstreted under load. Some networks, such as the 
Ethernet-based Texas Instruments system, executed the standard tests quickly 
under lightly loaded conditions but slowed down under heavier loads. The 
token-based ARCnet system from Standard Microsystems end the directly 
connected NetWare/S-Net system from Novell did not start out fast, but they 
degraded only in smali, predictable steps under loed. 












































Network Speed Performance Times 
Under Contention Test —_ Times ivenin seconds and decimal seconds) 

Zsro One Two Three Fosr 
Prodsct Slalions Statios Stetioss Stetions Slallone 
Bseinsss-Pro LAN Server 41.11 88.07 109.87 129.49 153.48 
G/NET 5465 74 20 85 84 106 25 134 20 
ProNET-10 58 96 64 48 68 60 92.25 124 27 

'_NelWare S-Net 71.00 83 70 94 29 103 71 115 68 

SterLAN Stee: 58 41 70.12 75 68 81 86 93 46 
ARCoet 59.45 82.14 67.83 76.21 92.56 
Network plus Performance Times 
Server Cruncher Test Crepe ae pecorice end. oaceria secone) 

Zero Ose Two Three Fosr 
Product Stetioes Stetios Stations Stalione Sistione 
ProNET-10 $8.96 82.50 125.12 143,37 200.30 
SinrLAN 5641 80 47 112.00 131 26 158 65 
G/NET 54 65 81.02 98 02 12231 14577 
ARCnet 59 45 65.85 73 87 11065 128 63 
Bssiness-ProLANServer == 4,11 $4.43 8263 _ 9347 104 85 
NetWere/S-Net 71.00 73.05 79.45 86.87 91.00 
Smart Applications Performance Times | 
Test (Times given in seconds and decimal seconds) | 

Zero Ons Two Thrse Fosr 
Prodsct Sintions Stetios Stations Stations Statioss 
G/NET 80.07 70 00 73 00 77.00 8500 
ProNET-10 46.50 52.50 57.50 87.00 75.00 
SlerLAN $1.50 54 50 58 50 63.00 72 00 
Business-Pro LAN Server 41.00 47.50 52.00 62.00 65.00 
NelWnre S-Nel 61.00 61.00 62.00 63,00 6400 
ARCnet 47.00 49.50 49.50 50.50 50.50 





PC Labs used the same 8-MHz IBM PC AT ss the 
server for the benchmark tssts on the Gateway, Pro- 
leon, Stsndard Microsystems, and AT&T networks. 
Texss instruments nnd Novell provided their own 
servers for their networks We contigured sil of ths 
sarvers to operste only in the dedicnted mode end 
not as dufl-purpose server/workstetions. The 
benchmark tssts were run using 8 network of thres 
(BM PCs, one iBM PC AT, snd one IBM PC-XT as. 
workstetions All networking software was instelied 
using the default configurations No sttempt was 
made to “fine-tune” the buffers or other parameters 
to achieve better performance in any one Jnst 


For both the Network Speed Under Contention 
and Network pius Server Cruncher benchmark 
tests, the dependent varisble is the time it took for 
the IBM PC-XT ons LAN to psriorms stsndsrd sst 
of DOS read-write commands sgsinst a single data | 
file residing in the server The independent variable ' 
was the network load We began with the heaviest 
toad. four network workstations running DOS batch 
filss, ssking for constsnt reads of dsta files from the 
server. Then we decreased the number of stations 
one by one to reduce the network load 

The three-dimensional chart on the right shows 
the time it took the XT to perform the test under the 
varying network load on each network. For compari- 
Son, we giva the time it took to run the same test on 
the XT's internal hard disk (Zero Stations). 








The ditlerence between the Network Speed Un- 
der Contention test and the Network plus Server 
Cruncher tast tay in the size of the deta blocks that 
the workstations moved over the network 

The Network Speed Under Contention test exer- 
cises the network when the network interface cerds 
and the media are heavily loaded We attempted to 
eliminate the factor of server disk access time trom 
this test by loading the network with deta blocks 
smail enough to reside in the server's cache mem- 
ory on most systems In eddition. we vaned the size 
of the data files lo detect any cache limits 

The Network plus Server Cruncher test heevily 
loads the network interface cards, the media, and 
the server'n disk drive access system Inthis case 
we used deta biocks of verious sizes, some smelt. 








some large. when we loaded the network in order to 
exercise the hard disk drive access system The 
fesults ara influenced by hard disk performance 
find the efticiency of the networking soltwere as it 
Moves data on the disk and between the disk end 
the network interlace cards 

During both of these tests, we used a hardware 
clock fesiding on en AST Six-Pack card in the XT to 
determine the sterting and ending times We did not 
use the system ciock because its operation can be 
disturbed by some network functions 


The Smart senes of integrated networked progrems 
from Innovative Soltware gave us a practice! way to 

eviiluate networks under the load of typicel epplica- 
bons Intact. viewed on a system monitoring 





screen, such es NetWere’s. the Smart Applica- 
tlona benchmark test looks and acts like a busy 
oftice. because the level ot actwity varies between 
intense use of the network and quiet periods when 
processing takes plece 

For the dependent variable plotted on the three- 
dimensional chert, we used an IBM PC-XT operat- 
ing Innovative Sottware's Smert DBMS running a 
script tile that indexed and sorted shared database 
tecords The independent veriebie wes one through 
four workstations running another script from Inno- 
vative Sottware that created bursts ol ectivity inter- 
spersad with periods of silence 
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work efficiency and performance. 
We dedicated a standard testbed of six 


machines—three PCs equipped with dual | 


floppy disk drives, one XT, and two new 
8-MHz ATs—to the task. If a network 
vendor did not provide a specialized serv- 
er, one AT acted in that function. At some 
time during every test, we rotated a Zenith 
Z-150 and an ITT Xtra in place of a PC to 
test the compatibility of the network with 
non-IBM hardware. 

In order to maintain more consistency 
in the testing, the same team of reviewers 
evaluated every product. And because it 
isn’t possible for these reviewers to test the 
products at the same time, we froze as 
many variables as possible to ensure the in- 
tegrity of the tests, then tested the networks 
one at a time. 

The following are the factors upon 
which PC Magazine based its network 
evaluations. For each of these factors, we 


gave cach LAN a rating of poor, fair, | 


good, or excellent. You'll find the results 
in the table, ‘‘LANs Under NetWare: 
Summary of Features.’’ The benchmark 
tests, which evaluated the systems’ speed 
with varying numbers of workstations, can 
also be found in this article. 


TURNKEY INSTALLATION Some 
vendors give you all the equipment you 
need to get up and running on two, three, 
four, or six workstations, including cus- 
tomized disks ready to boot on each ma- 
chine. Our evaluation indicates whether 
turnkey installation is available and indi- 
cates the amount of work involved in in- 
stalling such a sytem. We gave an excel- 


lent rating to a system requiring nothing | 


more than *‘plug and play.”” 


MENU-DRIVEN INSTALLATION 
Many companies have developed their 
own tutored or menu-driven installation 
system. An excellent menu-driven instal- 
lation program carefully describes or illus- 
trates any hardware switch or jumper 
settings required, explains the process of 
configuring workstation disks (if re- 
quired), and suggests default settings for 
all selections. 


DOCUMENTATION Even with menu- 
driven programs, you need good docu- 
mentation. Excellent documentation in- 








cludes a table of contents, a good index, a | 


glossary, illustrations, and accurate in- 
structions. 


NETWORK ADMINISTRATION All 
networks require some daily or weekly at- 


tention to configure the software to meet | 


the changing needs of the user. Based on 
our experience with the product, we esti- 


mated how many hours the network ad- | 


ministrator would spend monthly to per- 
form the following tasks: 

« Create two new workstation boot disks. 
e Add ten new subdirectories for network 
users. 

« Transfer ten files from each of five direc- 
tories into five new subdirectories. 

« Re-tailor the log-in scripts or batch com- 
mand files for ten users. 

« Reconfigure the spool files and change 
any drivers needed for one new printer. 

« Change all passwords once. 

e Change all of the system parameters that 
are required to arrange the number of files 


Pe 


ARCnet has been available since 
the 1970s, and in Standard 
Microsystems’ version of ARCnet 
for the PC, experience and quality 
go hand in hand. ARCnet is easy to 
install, resists degradation under 
heavy loads, and assures successful 
data transmissions by including an 
error-checking and retransmission 
protocol. Other LAN vendors that 
understand technology and look for 
reliable performance repackage 
ARCnet boards with their systems. 
For example, Novell uses ARCnet 
boards to extend its NetWare/S-Net 
system. In addition, ARCnet inter- 
face cards marketed by several dif- 
ferent manufacturers work together 
without a hitch. Although we also 
love the hardware of Novell's 
NetWare/S-Net, the Standard 
Microsystems package combined 
with a modern 80286 server offers 
more flexibility at a lower cost and 
with similar performance. 


EDITOR’ S 
CHOICE 











that can be open at any one time. 
« Redefine user rights 
subdirectories. 


to five 


NETWORK STATUS REPORTING 
Every station should be able to access in- 
formation about the active users on a net- 
work and the devices available for com- 
mon use. The network supervisor should 
have detailed information on network per- 
formance and problems. To gain an excel- 
lent rating, the network supervisor should 
be able to determine the following: 

« The percentage of network server CPU 
utilization 

e The number of bad transmissions over a 
time period 

The activities of individual stations 


| ¢ The status of shared peripherals 


SECURITY Security is critical for trans- 
action-processing applications, such as in- 
ventory systems. A security system should 
do more than simply allow or deny access 
to files. An excellent system allows the su- 


| pervisor to designate different levels of ac- 


cess to each user, ranging from the ability 
to read-only through the ability to add to, 
delete, and create files. 


WORKSTATION OPERATION Users 
address networking programs through 
DOS-like commands or through menus. 
PC Labs rated the interfaces’ features and 
ease of use for nonsupervisory users. To 
earn an excellent rating, the system should 
have menus or a command structure simi- 
lar to /-2-3, in which you put the cursor on 
the command and hit Enter or type the first 
letter of the command. Systems with good 
pull-down menus and icons (like Microsoft 
Windows) would also qualify. 


STATION-TO-STATION TRANSFER 
Businesses commonly cite the need to 
transfer text or spreadsheet files from the 
local disk drive on one station to that of an- 
other as one of their reasons for purchasing 
aLAN. This is aLAN application in which 
speed is secondary to ease of use. We eval- 
uated the ease or difficulty of this proce- 
dure subjectively and gave higher ratings 
to networks that allow direct, station-to- 
station transfer of data than to those that re- 
quire moving data between subdirectories 
on the server. 
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PRINTER SPOOLING/QUEUING 
Printer sharing is another important reason 
for purchasing a LAN. We tested the prod- 
ucts by creating three print jobs on three 
different workstations and sending the out- 
put to the system printer nearly simulta- 
neously. We then evaluated printer spool- | 
ing and queuing on functionality and ease 
of use. 

Excellent printer-sharing capabilities 
allow unmodified applications programs 
(such as a word processor) to send their 
output to COMI and then to spool and 
queue the work without further interven- 
tion by the user. The spool and queue 
should not be destroyed if the printer 
should happen to fault. 





| | | ? LANs Under NetWare: Summary of Features 


Installation 


ARCnet 
Standard Microsystems Corp. 


[i74Hindicates Editors Choice. @—Yes O—No 


« Using the LAN to 
communicate, instead of 
passing notes or making 
phone calls, can enhance 
productivity in an office. 


PEER-TO-PEER COMMUNICATIONS 
Using the LAN to communicate, instead 
of passing notes or making phone calls, 


Network 
Administration 


| | a 
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ew differences exist between the prod- 

ucts evaluated in this table because all 
ran under some version of Novell's NetWare. 
The onty real differences, such as G/NET's 
lower rating for ease of use, stem from the 
absence of some menus in the older version 


| can enhance productivity in an office. 

| Communications between stations take 
two forms: electronic-mail programs, 
which store and forward messages, and 
real-time messages, which replace tele- 
phone calls. These forms of communica- 
tions serve very different needs, and both 
must be present in the system and operate 
effectively for the system to earn an excel- 
lent rating in our tests. 


NETWORK DIAL-IN The ability to call 
into the network through a modem is valu- 
able in office systems. This feature lets the 
network automatically answer incoming 
calls, allowing access to the network from 
within the limits of security and the tele- 


Compatibility 


| ised 


] Peer-to-peer 
communtzstions 


of NetWare provided with the system. Install- 
ing new workstations with the G/NET and 
ARCnet systems took slightly longer then 
with the other systems because the boot 
program must be customized for each 
workstation in these systems. 
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phone line without any dedicated hardware 


except the modem and serial port. We test- 
ed this function using a Hayes modem con- 
nected to the server (if possible) or another 
network station. We also tested the func- 
tion under heavy network load to discover 
speed degradation in the communications 
port or the network. 


COMPATIBILITY WITH RAM 
RESIDENTS RAM-resident programs 
such as SideKick and ProKey enhance of- 


fice productivity. PC Labs tested whether | 


the network would run RAM-resident pro- 
grams by loading SideKick and ProKey 
into every workstation during startup. 
Then we tried to use the RAM-resident 


programs while the workstation was com- | 


municating with the network. If we en- 
countered no problems, we noted that the 
system was compatible. 


SMART SOFTWARE TEST We tested 
for compatibility between The Smart Soft- 
ware System integrated package and the 
network. In addition, we used Smart to test 
the network under the load of a norma! ap- 
plication. For speed results of the Smart 
test, as well as other benchmark timing 
tests, see the PC Labs benchmark tests re- 
sults in this article. 


GBASE Ili PLUS TEST We also per- 
formed a test for compatibility between the 
widely used dBASE HI Plus networked 
DBMS (database management system) 
and the networking software. In addition, 
our workstations attempted to simulta- 
neously read, append, and sort, in order to 
test the software's file- and record-locking 
operations. 


R:BASE 5000 TEST We tested for com- 
patibility between the widely used R:base 
Series 5000 networked DBMS and the 
networking software. Several of our 
workstations read, appended, and sorted 
the same record to test the software’s file 
and record locking. 


AND ON TO THE REVIEWS Fora 
more detailed discussion of the pieces that 
make up each network, how you set up and 
configure them, the features they include, 
and more, read on. The reviews of each 
product are included in this section. 


Novell's 
NetWare 


or Boston’s Route 128 corridor—is 

hardly a place where you would ex- 
pect to find a hotbed of computer activity. 
But Orem is the home of the most success- 
ful maker of networking software for PCs. 
Novell claims that over 44,000 LANs 
serving more than 300,000 workstations 
run under the LAN software they call 
NetWare. More than 20 companies, in- 
cluding all those whose products are re- 
viewed in this issue, sell Novell’s NetWare 
with their network hardware. The newest 
versions of NetWare also allow for its in- 
stallation on many networks that come 
with their own software, such as those of 
IBM Corp., AT&T Information Systems, 
and 3Com Corp. 


| 0 rem, Utah—far from Silicon Valley 


MANY NETWARES Novell currently 
markets three versions of NetWare. Ad- 
vanced NetWare/86 runs on most net- 
works with servers that use the 8086/88 
processor. Advanced NetWare/286 has 
modifications that allow the 80286 
microprocessor in the IBM PC AT and AT 
compatibles to run in protected mode, in 


PC 
FFAG T “FUP L E 


Advanced NetWare/86 

Advanced NetWare/286 

SFT NetWare 

Novell Inc. 

IETON. Industrial Park Dr. 

Orem, UT 84057 

(801) 226-8202 

Requires: 40K RAM, DOS 3.1. 

Prices: Advanced NetWare/86, $1,595, 
Advanced NetWare/286, $2,195; 

SFT NetWare, $2,995. 

In Short: A well-integrated and advanced 
LAN software system that contains features 
other vendors are still struggling to develop. 
Not copy protected. 


CIRCLE €00 ON READER SERVICE CARD. 








which it can use extended memory effi- 
ciently. And SFT NetWare (System Fault 
Tolerant NetWare) allows the software to | 
continue functioning in the event that one 
or more of the system components fail. In 
addition, NetWare comes conveniently 
adapted to and bundled with many other 
vendors’ network hardware. 

Like all networking software, NetWare | 
is really a series of programs. The thick 
package of disks in the distinctive red 
Novell box includes electronic mail, secu- 
rity, status monitoring, printer spooling, 
tutorial, on-line help, and other programs 
that are optional or unavailable on some 
other LAN systems. 


FUNCTIONS OF NETWORKING 
SOFTWARE There are two primary 
functions of all networking software: net- 
work input/output and disk management. 
The software must exchange data with the 
network interface and allow multiple 
workstations to use the server’s disk drive 
capabilities. 

Novell has a large library of driver pro- 
grams that control network /O and can 
work with network interface cards from 
many vendors. To install the driver for 
your system, you simply select the appro- 
priate driver from a menu. Some network 
vendors preinstall the drivers when they 
bundle NetWare with their hardware. 

NetWare uses several techniques that 
improve network function by improving 
the performance of the server’s hard disk 
drive. A directory-hashing technique in- 
dexes directory entries according toa 
mathematical formula for fastest retrieval. 
Elevator seeking is the unlikely name for a 
well-planned feature that looks beyond the 
immediate movements of the disk drive 
head and arranges the next ones in the most 
economical manner. And NetWare’s disk- 
caching system can significantly improve 
performance by storing several sectors of 
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STOP buying expensive duplicate PC peripherals. 
Usually your peripherals just sit idle. If your office 
owns two or more PCs can you justify costly laser 
printers for each PC? How often are your printers 
actually busy? Thirty minutes a day? An hour a day? 
Even your expensive hard disks are used infrequently. 

The obvious solution to avoid expensive dupli- 
cate peripherals is a local area network that allows 
you to share printer and disk drives. But until now 
LANs have cost in excess of $1,000 per PC. 


THE EasyLAN™ OFFICE NETWORK 
EasyLAN shares printers and disk drives between 
IBM PCs. BasyLAN can save you $1,000 or more per 
PC by eliminating duplicate equipment purchases. 
EasyLAN HIGHLIGHTS 

= EasyLAN shares printers, plotters, data, 

and disk storage 

= PC to PC file transfer 

= Print spooling 

= New PBX support 

| Easy to install 

m Easy to operate 

| Modem support 

@ Performs in the background 
EasyLAN's low price matches the small business 
user's Cost-sensitive budget. It is the office net: 
work solution for less than $100 per PC including 
cables and software for a 2-PC or 3-PC network. 

EasyLAN performs its operations concur- 

rently in the background. FasyLAN communica: 
tions, file transfers and printer operations all take 
place while each PC simultaneously performs such 
normal DOS applications as Lotus 1-2-3™ 
WordStar’™ and dBASE™ 


NEW PBX SUPPORT 


New PBX support allows FasyLAN to transfer data 
files and share peripherals between PCs using PBX 


circuit switched connections and twisted pair 
wiring. KasyLAN has already been installed on a 
number of different PBX systems and has been 
certified by Northern Telecom on the Meridian SL- 1. 





EasyLAN's performance meets your small of: 
fice or department requirements to move word pro- 
cessing documents and spread sheets between PCs. 
For example, FasyLAN can transfer a 10-page doc- 
ument between PCs as a background operation, in 
less than one minute. 

EasyLAN loads automatically at boot time. It 
manages the PC's serial and parallel ports for com- 
munications and printing. 


“The value is high. 22 QQ” 
—InfoWorid Report Card 


Printer sharing operates transparently with 
existing programs. Print files are automatically 
spooled to disk and scheduled for printing. Multiple 
printers per PC may be designated for specific office 
tasks. 





“I bought access to a laser jet printer for 
$80.” 
—CONOCO Oil User 


Disk sharing uses FasyLAN's EZCOPY com- 
mand to move files to and from PCs ASCII or binary 
files can be transferred in the foreground, or in the 
background while other DOS programs run. 

All communication operations are protected 
by a unique password assigned to each PC so secu 
rity is maintained. 

















EasyLAN Office Network 


EasyLAN SPECIFICATIONS 


Each PC in the network requires an individual li- 
censed copy of the fasyLAN program and takes 20k 
of memory on each satellite PC, a serial port, and 
DOS 2.0 or above. EasyLAN disks are not copy pro- 
tected. EasyLAN runs on all IBM PC models and 
Compatibles. The HUB PC requires a serial port for 
each satellite PC. The COM2 and COM6 boards are 
serial port expansion boards which permit you to 
add serial ports to the HUB PC. 


” EasyLAN—Networking 
* "For Less Than $100 Per PC 


EASY TO INSTALL 

EasyLAN can be installed in less time than it takes 
to enjoy your coffee break. Just plug the FasyLAN 
cables into existing serial ports. The EasyLAN Net- 
work Configuration Program provides a menu dri- 
ven installation program that will guide you step- 
by-step through the software installation process. 
EASY TO ORDER 


EasyLAN is a proven product with over 12,000 in- 
stallations. To order just call toll free 800/835-1515. 
Start with a two PC network and expand as your 
needs demand. 


‘Uf it does all you need why spend more? 
It is the ultimate example of practicality 
in a local area network.” 

—PC Magazine 


PRODUCT SUPPORT 


We take pride in our quality product support. 
EasyLAN support is provided over the telephone by 
the same people who installed over 12,000 networks 
last year. 


‘I look for products that make my job 
easier and save my company money. 
EasyLAN does both.” 

—Mini Micro Magazine 


EasyLAN 


ORDER TODAY 1. 800/835-1515 in CA 408/798-8877 Mae —"] 
2 ee 2 2 ee ee 


EasyLAN Order Form 


To Order by Phone—Call 800/835-1515 
In CA 408/738-8377 
For Configuration Assistance & Technical Questions 
Call 408/738 8377 


Place your Order Immediately 
Dealer Inquiries 
Invited 





City —___ = 
State ____ 


Telephone — a ae 





dips 


Payment: Visa, MasterCard, Check, COD, Bank Draft 


Name on Credit Card 
Cr. Card No. 


Server Technology, Inc., 1095 East Duane Ave. #103 
Sunnyvale, CA 94086 Telex 5106003481 


CIRCLE 520 ON READER SERVICE CARD 


~~ ELL2 FasyLAN 30° cable 


Exp Date 2 __ 


Item Description 

ELO1 LasyLAN Kit— 
for 2-PCs 
30’ cable, two disks 
& manuals 

EL02 FasyLAN Expansion 
Kit—for 1-PC 
30‘ cable, one disk 
& manual 

ELL £asyLAN disk & 
manual 
(3M" disk $89.95) 


Price Qy Amount 
$179.95 —_. $=. 


$109.95 __. $_ 


$7995 __. $_ 


$4995 _. $__ 
EL13 COM2-serial port $219.96 __ $___ 
expansion board, 
two ports 
EL14 COM6-serial port 
expansion board, 
six ports 
EL15 Custom length 
cables, call for quote 
CA res add applicable sales tax $___ 
Shipping charge USA $10.00, 
other $20.00 
TOTAL ORDER $___ 


$489.95 __. $__ 
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data from the hard disk in a memory buff- 
er. These features are important because, 
typically, networks are not limited by the 
speed of transmission through the media 
but by requests for access to the server's 
hard disk. 

NetWare formats the server's hard disk 
drive in a manner very different from the 
formatting used by DOS. You can, how- 
ever, partition the disk so that a portion re- 
mains in DOS format should you wish to 
use the server as a local workstation. Be- 
cause of the unique disk formatting, only 
specified machines can be servers on a 
Novell network. In contrast, products such 
as Tapestry (from Torus Communications, 
New York City) or IBM networking soft- 
ware allow any workstation to work as a 
server, contributing such resources as a 
hard disk to the network. Novell’s ap- 
proach achieves better performance and 
security, while versions of the shared-re- 
source approach such as those used by 

| IBM and Tapestry improve LAN flexibili- 
ty and facilitate redundancy for backup. 


SYSTEM SECURITY Networking soft- 
ware commonly provides system security. 
Under NetWare, the system administrator 
can either allow or deny individual users 
the ability to read, write, create, delete, 
search, and modify files. You can choose 
to assign passwords or not, and you can 
easily change passwords and permissions 
using commands or menus. 

Wise system administrators make sure 
passwords are protected and frequently 
changed—a precaution that Novell consid- 
ers very important. Unlike most other net- 
work operating systems, Novell’s system 
is arranged so that no one can access the 
files except through the password and se- 
curity system. So, a vandal or snoop can’t 
view or edit the disk files merely by gain- 
ing physical access to the server and 
rebooting it under DOS. 


SPECIAL FEATURES Other NetWare 
features make your network more than just 
a way to swap files. Advanced NetWare re- 
sponds to the file- and record-locking com- 
mands of DOS 3.1. Therefore, database- 
management applications such as dBASE 
III Plus ot The Smart Software System can 
give multiple users access to the same files 





without corrupting the database. We 


benchmark-tested the eperation of dBASE 
JH Plus, Smart, and R:base Series 5000 
running under several versions of 
NetWare. While our tests were not exhaus- 
tive, we ran many of the commonly used 
file- and record-locking routirtes and re- 
ceived the right DOS 3.1 responses from 
the NetWare operating system. NetWare 
also includes a NETBIOS emulation mod- 
ule for applications that make direct calls 
to the Microsoft NETBIOS (see 
networking software article—‘‘A Soft- 
ware Key to LANs’’). 


A common reason for purchasing a | 


LAN is to allow several workstations to 
share one or more printers. The print 
spooling capabilities of network software 
allow workstations to send files to the serv- 
er, which then routes the file to a designat- 
ed printer. The printer spool queues the 
jobs waiting for a printer and then sends 
them to the printer, along with all of the 
formatting, graphics, form-feeds, and oth- 
er instructions from your applications pro- 
gram. Earlier NetWare versions required 
you to issue an awkward ‘‘end-spool’’ 
command to send your job to a printer, but 





Advanced NetWare handles spooling and 
printing smoothly. It also creates a header 
for each job to help route it back to the night 
person when a printer is shared by many 
users. 

NetWare also features an electronic- 
mail system that comes installed and is 
ready to run when you bring up the server. 
The electronic-mail system allows you to 
exchange files, documents, letters, and 
memos. Documents are usually word pro- 
cessing files containing formatting infor- 
mation, letters are straight ASCII files, and 
memos are short notes typed on-line. 

NetWare’s mail system works well and 
the commands are simple, but the format 
isn’t intuitive or obvious. Instead of re- 
sponding to menus, as in conventional 
mail systems such as MCI Mail and 
CompuServe, you enter commands as 
text. A special context-sensitive help sys- 
tem is supposed to evaluate your request 
for help and make an appropriate response, 
but the responses aren’t always helpful. 
New or infrequent users will either need to 
study a book or be trained to use the mail 
system. 


SNIPES: A LITTLE NETWORK FUN 
Novell has included the shoot-’ em-up maze game Snipes 
in its networking software to let programmers have some 
fun as they administer the network. 


n mainframe computer systems, it’s 

not uncommon for software compa- 
nies to include “‘programmer’s treats’’ 
with a commercial application or operat- 
ing system. The best known treat for 
bored programmers is the original game 
of Adventure. This tradition has carried 
over to the microcomputer industry. 
WordPerfect, for example, includes a 
game called Beasts with its library sys- 
tem. And now networks have the bug, 
too, with Novell’s inclusion of the popu- 
lar game Snipes in its NetWare network- 
ing software. 

Snipes is an addictive shoot-’em-up 
maze game. You use the keyboard to 
move around a large maze while dodging 
enemy fire and shooting the snipes as 
they threaten your existence. To keep 





players in view, you can pan around the 
maze. In the networked version of 
Snipes, called NSnipes, many people 
can play in the same maze. That makes 
the game even more fun, because players 
on different workstations can team up to 
hunt snipes or play against each other to 
settle programming grudges. Even on the 
network, screen I/O is so fast that you see 
the action as quickly as if you were the 
only player. And if you want to challenge 
yourself, NSnipes offers different levels 
of play, giving you such options as dead- 
ly walls and ricocheting bullets and al- 
lowing you to vary the aggressiveness of 
your opponent. 

It’s nice to see that Novell likes to 
serve up a little fun with its network. 
—Ed Halbert 
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Family Affair 








Choose from a family of 4 modems -- the 1200 baud modems at $139 & $149, 
and the 2400 baud modems at $299 - that offer unbelievably great 
performances and make you wonder why everyone else charges so much! 





You can be sure that the Qubie’ family of modems 
are of good stock. Our latest editions, the 24001 
Internal Modem Card and 2400E External Modem 
are proof positive what good breeding can 
accomplish. These state-of-the-art modems are 
CCITT V.22/V.22 bis, Bell 212A Compatible, and 
2400/1200/600/300/110 bps. 


Our modems are fully compatible with all Hayes 
software commands. Software packages such as 
Crosstalk, Smartcom II, and Sidekick will work 
flawlessly. Both the 2400I and 2400E are equipped 
with Automatic Adaptive Equalization which 
automatically adjusts to the telephone line and 
increases performance and decreases the error 
rate. 


The 2400I Internal Modem Card fits into any 
expansion slot, as it is a compact half-card 
modem. It's designed specifically to operate in the 
IBM Personal Computer PC/XT/AT family and 
compatible computers. The rear panel has two 
RJ-11C modular telephone jacks for the telephone 
line and the telephone set. The modem can be set 
for COM1 or COMZ2. The 2400] modem allows 
asynchronous communications with remote com- 
puters and other data terminal equipment over 
standard voice grade telephone lines. The 2400E 
External Modem offers the user asynchronous or 
synchronous communications. The 2400E is en- 


No Risk Guarantee 


H you ere nat completely satielied with ynur purchase, you moy return it 
within 30 deys af purchese far 4 complete refund, including the cost to 
aend it back If ynu can get eny dealer nr competitnr tn give ynu the seme Me 
Bak huy both ond return the nne you dan’t like. 


Far fastest delivery, sand cashier's check, maney order, ar order by 
MasterCard/Viea Perannal Checks ellnw 16 deye tn clear. Company 
purchase orders accepted, cell for prinr euthnrization Calilnrnie residents 
add 6% sales tax. 





closed in a slimline plastic enclosure. The front 
panel displays the eight modem status indicator 
lights. It works on any computer or terminal with 
an RS-232C serial port. 


Not to be forgotten are our 300/1200 baud 
modems. The Internal Modem Card is designed 
for the PC, PC/XT and most compatibles; it 
occupies one full length slot and the internal 
speaker lets you know the call progress. An 
RS-232 serial port is standard, COM1 or COM2; 
you can use the port for other peripherals when 
the modem is not being used. Our External stand 
alone modem can be used with any computer or 
terminal which utilizes an RS-232C serial port. It 
also comes with 8 status indicator lamps and a 
snap off front panel that allows for quick setting of 
the switches for all types of communication 
packages. At $139 and $149, these are the best 
price/performance modems for most commu- 
nications. 


Everything, if it's a Qubie’ supported product. We 
at Qubie’ stand behind what we sell. Our 30-Day 
“No Risk Guarantee”, our one year warranty and 
48 hour turnaround on warranty repairs are proof 
that our products are of the highest quality. 


Department P 
$07 Calle San Pablo 
Camarillo, California 93010 


Inside Callinrnia 


80S8-987-9741 


Londnn (01) 223-4559 Sydney (02) 579.3322 
Pans (01) 321.5315 Canoda (403) 434-9444 


Houre M.F8em-SpmPTZ Satd am- 12am PTZ 


Outside Califarnie 


800-821-4479 


CIRCLE 235 ON READER SERVICE CARD 


Now Shipping NTNX... 
Network-Compatible Software 


We're Writing 
the Future of 
Multi-User PCs 


PC-PLUS — The Fastest 


Growing 
Multi-user 
PC Solution 


= Alloy introduces 


PC-PLUS —a 

revolutionary multiuser, 

multiprocessor architecture 
for PCs. Amidst the confusion of 
LANs and time-sharing approaches, 
RTNX and PC-SLAVE/16 provides 
a unique, high-performance solution. 
What LANs promised, PC-PLUS 
delivered. Faster. Easier to install and 
use. Less Expensive. 


aaar ATNX with its lightning- 
fast disk caching supports 
AT-class machines. File 
and record locking — plus 
controls to manage file access. Disk 
volumes greater than 32 Mb. DOS 
3.X machines can reach the peak of 
multiuser performance. 


= NTNX and PCST/G 
| graphics terminal continue 
the tradition. NTNX lets 
PC-PLUS run multiuser 
applications written for Novell Net- 
Ware and MS-NET. PCST/G brings 
high-resolution, Hercules-compatible 
graphics to PC-PLUS workstations. 


mmm We've written = 
av the history 
of multiuser 
PCs, and 
we're writing the future 
. with PC-compatible 
multiuser systems. 


The LAN 
Alternative - 
PC-PLUS . . . the perfect “ y° 
solution for sharing data among ‘users. 
The 8MHz SLAVE/16 card operates 
at over twice the speed of typical 
PCs. Advanced bank-switched mem- 
ory delivers data at bus speed. Many 
times faster than LANs. Engineering 
ingenuity makes PC-PLUS simpler 
and much easier to install than LANs 
or UNIX multiuser systems. While 
sharing disks, printers and other 
peripherals with single-user ease 
of operation. 
The Optimum IBM Multi- 
user Solution .. . Made 
Possible by Alloy 
The PC-PLUS family turns your single 
IBM personal computer or compatible 
into a fully integrated office solution. 
Up to 31 users can be added to the 
host — while maintaining full func- 
tionality of the PC. As needs grow, 
add more PC-SLAVE/16 cards and 

—, low-cost terminals. 

, The Choice of 

Vertical Market 
Resellers 
PC-PLUS expands as 
business grows. In any 
vertical market. Law. 
Finance. Medicine. 


POS. Real Estate. 
And more. That’s why PC-PLUS 
is the fastest-growing multiuser 
solution among vertical market resell- 
ers. Today with a strong commitment 
to tomorrow. 


The PC-PLUS is available from: 


Crystal Computers, Inc. PC Distributing, Inc. 
Lenaxa, KS 66214 Northbrook IL 60002 


(913) 541-1711 
Irving, TX 75063 
(24) 929-1300. 


FA Components: 

Etmhurs, NY 11973 

(718) 507-1448 

Fr Wayne, IN 46808 

(219) 432-8540 

Greenville SC 29607 

(B03) 284-2422 

Bellevue, WA 98009 

(206) 454-6307 

Firet Source Distributing 
Salt Lake City, UT 84119 
(801) 973-0074 

Micro Computer 
Distributors, Inc. 
Huntington Beach, CA 92649. 
(714) 895-5841 

Micro Wholesalers, Inc. 
Hunt Valley MD 21030 
(301) 666-5300 


Softee! 

West 800-645-7778 
Central 800-645 7775 
Ext = 800-645-7779. 


(312) 298-1400 
Super Source 
Norcroas, GA 30671 
(404) 441-3451 


Vitek 

San Marcos CA 92000 
{619} 7448305 

San Jose, CA 95131 

1408) 436-8026 

Vitronix Corporation 
Westboro MA 01541 

(617) 366 1144 

W4 Micro Distributors 
Bumungham, AL 35209 
4205) 945 8310 

Weatern Micro Systems 
Mountain View. CA 94043 
(435) 964-2050 

Redmond, WA 98052 

(206) 481-6737 


Ingrem Vertical 
‘Systems Division 
800-847-6383 
Northwest Ext 277 
Southwest Ext 265 
East Ext 222 


ALLOY 


Compuier Products, Inc. 


Alloy PC-PLUS, RTNX, PC SLAVE/16 ATNX NTNX ond PCST/G are trademarks of Alloy Computer Products, Inc 


NetWare ts 9 trademark of Novell, Inc. MS-NET ts a trademark of MicroSoft, Corp . UNIX is a trademark of AT&T Information Systems 


Alloy Computer Products, Inc., 100 Pennsylvania Avenue, Framingham, Massachusetts 01701. (617) 875-6100, TWX: 710-346-0394 


Alloy Computer Products, Inc., 9 Executive Circle, Suite 240, Irvine, California 92714. (714) 261-7661 
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STATUS REPORTING — Network moni- 
toring and status reporting are important 
features of any network operating system. 
The network administrator should be able 
to see a variety of displays reporting on file 
system operation, as well as factors like 
the average time taken to complete various 
types of requests from each workstation 
and the frequency of requests from indi- 
vidual workstations. Network managers 
need this information to make good deci- 
sions about allocating resources, adding 
equipment, and troubleshooting. Unfortu- 
nately, status reporting is one area in 
which the entire LAN industry falls down. 

Novell offers a display that runs on the 
server and monitors file activity on six 
workstations at a time. This display shows 
disk actions waiting in queue and the per- 
centage of occupied versus idle time of the 
server processor. NetWare's displays will 
tell a network administrator if things look 


his use of the LAN. Generally, Novell's 
network analysis tools are as good as most 
and better than some, but nonetheless they 
are barely adequate for the proper manage- 
ment of modern systems. 


TUTORIAL One of the most laudable 
features of Advanced NetWare is its tutori- 
al system. The tutorial comes on three 
disks that you must load onto a hard disk. 
AutoMentor tutoring software is a program 
that facilitates the creation of on-screen in- 
struction sessions using the actual pro- 
grams being taught. AuroMentor runs the 
program, makes or prompts keystroke en- 
tries, and displays annotations over a 
NetWare screen. The result is an effective 
tutorial describing the menu and opera- 
tional utilities. 


INSTALLATION Installing the software 
for any network is a two-part operation: 
first you copy the software onto the serv- 
er(s) and workstations, then you configure 
the network for operation, 

It takes some time to install Advanced 
NetWare on a server properly, but the pro- 
cess is well documented and will be easy if 
you have ever formatted and partitioned a 
hard disk. Novell supplies two utilities to 
test and format the server's hard disk. One 
test should run for several hours on a large 
hard disk to evaluate the electromagnetic 
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Turn Your Basic PC Or XT Into A Powerhouse 
With A Qubie’ XTKit. Our 1-2 Punch Lets 
You Create The Ultimate (And Affordable) 


Enhanced AT. 






rez & & AT4X4Plus ne $1099 
Br42 


ie, 


0 40 Meac Access Time, cies ns 
D Heade With Closed Loop Servo Poei- 
Honing, Full-Height Voit, Heads Autometicelly 


Your AT is no toy -- it's o serinus piece nf 
computing equipment which requires the 
finest in peripherala to unleash its power 
and potential. Qubie’ ATKite ere the 
enlutinns tn turning an unenhanced IBM 
AT nr competihle intn a supercharged 
system which will run circles arnund the 
IBM “Enhanced” Models. 


A powerful AT needs a berd disk with 
the cepacity and the speed tn supply 
deta fest. Our BT42 hard drive hes o 
formatted capacity of 42 megahytes and 
30 msec. eccess time Also included is 
the “Dreamboard” -- the AT4X4Plus. It 
has up to 4 megabytes available, o 
parallel and serial port standard, with 3 
mnre serie! porte optional. 


Savvy buyers bava Inng been awore thet 
they can eave money by buying o 
single-drive PC or XT end edd thair own 


No Risk Guarantee 


Hf you are oot completely satisfied with your 
purchase, you may return it within 30 days of 
purchase for s complete refund, including the 
oe to seod itheck Il you can gat any deeler or 
?_— to give you the same Me Risk Gamrastes. 
h aod retura the one you don t hike 


(s . 


For {oatest delivery, eend cashier's check, 
money order, or order by MesterCard/Viea 
Pareonal Checke silow 18 days to clear 
Company purchase ordere accepted, call for 
prior authorizetioo Calilornia reaidente add 
6% sales tax 








ere Maaual 


multifunctinn cerd end hard disk. Nnw 
ynu cen get the power ynu need et s 
price you can afinrd. The BT6Plus has all 
tha features you expect of a multifunction 
cord; 384K nf memory, serial and perel- 
1s] ports, battery-powered clock/calendar 
and optional geme port ($20). Ynu also 
gat print spooling and RAM disk soft- 
wera. The Qubie’ PC20 hard dieke offar 
the best evailahle combinetion nf per- 
inrmence, ease of installetion, and reli- 
ability. ldir software completes the kit. 


We really gn the distance fnr ynu et 
Quhia’. But don’t juet take our wnrd fnr 
it. Our excluetve 30-Day No Risk Guarantee 
speake {nr itself. Our tnp nntch technical 
support staff 1s here to answar any 
questions ynu might beva during instal- 
lation or npsration. With nur nne year 
warranty, ynur satisfection te eesured; 
but if enything ebnuld breakdown, our 
48-Hnur turneround on warranty rapairs 
will have you back up in no time, 


QUBIE' 


Ee artment P 
Calle San Pahlo 
onsale, Calilornia 93010 


Inside Calilornie 
805-987-9741 
Outside Califoroie 


800-821-4479 


London (01) 223-4569 Sydney (02) 579.3322 
Paris (01) 321-5316 Canade (403) 434 9444 


Hours M.-F Sem . Spm PTZ 
Sat 8am - 12pm 
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NEW FROM SYSGEN: 
THE COMPARISON [OMEGA 
DOESN’T WANT YOU TO SEE: 


fomega removable floppy cartridge. 


Bernoulli Box" 


10 Mbytes per cartridge 


$1795 for first drive* (plus $280 for bootable 
controller, for a total of $2075) 


Floppy-based technology (average media life 
expectancy: ‘‘hundreds of hours") 


External, desktop-consuming system 
Large, 84” x 11” cartridges 
90-day warranty 


Sysgen's new DuraPak gives you all the transportability, 
security and unlimited expansion that have made 
removable media so popular—in a smaller, more 
convenient, more reliable format. No wonder it’s so widely 
used in government and military applications: It's a better 
removable mass storage system for the IBM® PC/XT,™ 
PC-AT™ or compatibles. At an absolutely unbeatable price. 


Want to compare dual-drive configurations? 
DuraPak gives you all the 

m5 advantages listed above, 
at prices that make the 
competition look positively 
greedy: Sysgen’s 30 Mbyte 
dual-drive DuraPak system 
costs you $2095, including 
bootable controller. lomega’s 

se 20 Mbyte dual-drive 


47B53 Warm Springs Bivd . Fremont CA 94539 (435) nals Telex 4990843 
aera: es Breen. Durafiak-Sysgen, inc IBM PC/XT, POAT International Business M 

Regist Trademarks The Bernoulli ae porabon ism 
inenaharal Bu Business Macinnes Corporaton * Based on suggested retao price information 
avarial 


Sysgen™ DuraPak™ 


$1295 for first drive* (includes bootable 
controller and installation hardware) 


Hard disk technology (average media life 
expectancy: 11,000+ power-on hours) 
Internal, zero-footprint system 


Pocket-sized 41/4" x 4s" cartridges 


Full one-year warranty on drive and media 


Bernoulli system costs you $2695, plus $280 for their 
controller. And at $3775 for their 40 Mbyte dual-drive 
system with controller, it’s easy to understand why they 
don'twant you to see this comparison! 


Like what you see? Find out more: Call our toll-free 
hotline for your 

copy of the Sysgen 
product family 
brochure, or for the 
DuraPak dealer 
nearest you. 


a= 


Literature Hotline: 
1-800-821-2151 Dept. 50. 


SYSGE 


N 


NC OR PORATED 
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media on the surfaces of the disk’s platters. 
If you skip this test, you can have the initial 
installation job done in an hour. But if you 
have the time, it's a good idea to test the 
entire disk. 

A critical step in the NetWare installa- 
tion process is the creation of the 
workstation and server NetWare BIOS us- 
ing the menu-driven GENOS (generate 
operating system) program. The process 
takes about 12 minutes on a standard PC. 
For a good part of that time, the PC sits, 
seemingly idle, while it creates the operat- 
ing system and drivers used later in the in- 
Stallation. At the end of the GENOS step, 
you have the files for each workstation and 
the modified drivers for each server. 

The tasks of setting up the server’s file 
structure, establishing security and per- 
mission structures, setting DOS paths 
(called maps in NetWare), and creating 
DOS batch files are the biggest jobs facing 
the network administrator. All networks 
take work to set up and maintain. Ad- 
vanced NetWare furnishes the system ad- 
ministrator with a detailed multilevel 
menu to help establish the file structure 
and security. But the system administrator 
must have a detailed knowledge of DOS 
and be able to write the batch files that 
automatically log people into the system 
and route them to their active applications 
and data files. 


EASY TO USE Several features of Ad- 
vanced NetWare make it particularly easy 
to use. The latest version of the networking 
software includes four detailed menus, as 
well as a utility allowing the network ad- 
ministrator or workstation operator to cre- 
ate personalized menus. The Syscon menu 
helps the network administrator establish 
and maintain the security system, control 
the file structure, and set the ways that ap- 
plications interact between program and 
data files. The Session menu allows 
workstation users to select files and specify 
how their own files will interact. The Filer 
menu helps workstation users create, de- 
lete, and modify personal files, and allows 
certain users access to personal files. The 
Queue menu shows the status of the print- 
ing queue and allows workstation users to 
select one of the three printers that can be 
on each server. 

Another nice feature is that once the sta- 











A fully compatible 256k EGA card with a parallel 
port for only $259. If you buy any display card: 
Color, Monochrome, Hercules, or EGA, without 
reading this ad, you're probably throwing away a 
lot of money. 





BT/EGA Enhanced Graphi Adapter: 5153 Color Display: 640x200 and 
| 256k of Err and Taitel pReiees printer port. 320x200 


Works with all atandard [BM di 8184 Enhanced Display: Color 350 
Fei SSH diaplaya sii Be mmultaneoua colora from a a 
5150 Monochroma Dir Both taxt and iy. 
640x350 bu ‘mapped graphy ca, eat 


A Clear Upgrade Path chrome and Enhenced Color Dis- 
pleys - feetures or options thet ere 

This really is the only display not eveileble on other EGA boerds. 

boerd you mey ever need. Regard- | Since all your current software will 

less of whet monitor you buy todey, | 4, you're set for today, and 

this cerd is e cleer upgrede path for repered for the standard of the 

the future, end the best choice luture. 

todey, even if you ere only going to 

use e Monochrome Displey. This | "The Display Deal 

meens one boerd todey does 

monochrome 640x350 bit mepped Of course many of you will went to 

grephics end text, and provides a take edvantage of the EGA card 
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clear upgrede peth to 640x350 tight ewey, so we ere offering e 
Enhenced Color Displey with no special deal when you buy the 
chenge of display board. It also boerd together with e Basic Time 
runs with the 640x200, 320x200 HR 31-350 monitor - you get both 
Color Displey. for just $749, or the card only for 


$259. This means thet you can 
| Killer Features’ equip all Rous PC's now and in the 
future with displays end EGA cerds 


All boerds come with a full 256k of | and get the Qubie’ “No Risk 


memory, end e perellel printer Guerentee”, our one yeer werranty, 
port. Thet meens no extres for later, | end 48 hour turnaround on wer- 
and 16 asimultaneoua colors dis- renty repeirs. The price is the whole 
pleyed from a pelette of 64 colors, price, there are no extraa for freight, 
end crisp clear text on both Mono- | insurance, or credit cards. 


awe, | QUBIE 


Mf you ara not complotaly satisfiad with your 
purchase, you may saturn it within 30 daya of Da aieant 
purchasa ey Geta tafund eel en Calla San Pablo 
cont to sand it bac you can gat any daelar or 
itor to giva you tha sama Ss Rish Gearastes, Comarile, eaters) 3010) 
Bey 7 bot and return tha ona you don t lika Ineida Califorma 


aa 805-987-9741 
VISA 


Outeide California 
For fastest dalivary. send ceshiar s check, 





800-821-4479 
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Parsonal Chacka allow 18 days to claar Paris (01) 322-5316 Canada (403) 434.9444 
mpany purchasa ordare accepted, call for 


prior authorization California residanta add Hours M-F fam m PTZ 
6% salas tax Sat Bam - L2pm pe 


CIRCLE 238 ON READER SERVICE CARD 


m LANs UNDER NETWARE 


tion is connected to the network, Advanced 
NetWare lets you remove the network boot 
disk from PCs that have only floppy disk 
drives. Also, NetWare does not perma- 
nently use workstation RAM. Conse- 
quently, once a workstation is connected 
to the server, NetWare becomes invisible 
and does not impose any overhead on it. 
Network programs from some other ven- 
dors load portions of the workstation pro- 
gram into RAM and keep it there, limiting 
the size of an application you can run. 

Using batch files, the system adminis- 
trator can make the Novell network act as 
merely an additional disk drive for the per- 
son using the PC. As the benchmark tests 
show, the NetWare software is as fast or 
faster than any competing products. 


GOOD DOCUMENTATION AND 
SUPPORT Advanced NetWare comes 
with a great deal of well-organized and ex- 
ceptionally good documentation, which 
includes manuals for half a dozen of the 
most common hardware systems, as well 
as separate manuals for workstation opera- 
tors, installers, and system administrators. 
Each volume contains its own glossary, ta- 
ble of contents, and index. The installation 
guides are illustrated with drawings and 
charts. Beyond this level of support, eight 
NetWare support centers across the coun- 
try provide good on-call training and tech- 
nical help. 


WORKS WITH MULTIVENDOR 
HARDWARE Once you install the oper- 
ating system, Advanced NetWare allows 
you to specify up to four different hard- 
ware cards for the same server. Thus your 
server can host a network made up, for in- 
stance, of a string of workstations attached 
to 3Com cards, a string of workstations at- 
tached to ARCnet cards, and a string of 
workstations attached to StarLAN cards. 
The server could have one card for each, 
and the differences in hardware would be 
invisible to the people at the workstations. 
All users could access the same files and 
interact through electronic mail. This 
would be useful when, because of less- 
than-perfect planning, your company 
might have networking cards from differ- 
ent vendors. 

Novell also sells software that allows a 
workstation to bridge between two net- 





works, as well as systems that connect 


workstations to mainframes through | 


IBM’s System Network Architecture. 


SYSTEM FAULT TOLERANT Since 
failures can occur in many places, 
Novell’s recently released SFT NetWare 


adds a number of features that allow the | 


entire system to continue functioning 
should one part fail. SFT NetWare has re- 


dundant directories and special verifica- | 


tion procedures when files and the file allo- 
cation table are written. It can 


automatically detect and lock out bad disk 
sectors without losing data, and it features | 


error detection and correction during trans- 
mission through the network. 

At the highest level of protection, 
Novell’s SFT NetWare can run hard disk 
drives or even complete servers in the 


“*shadow’’ mode. This mode performs all | 


actions on both drives or both servers. If 
one drive or server falters, an automatic re- 
construction process takes data from the 
other unit without halting the network. 

Novell has eared its success in the 
LAN industry. Advanced NetWare is the 
Operating system of choice for many man- 
ufacturers because it contains many prov- 
en features that other networking software 
companies are still struggling to develop. 
The power of the IBM name may carry the 
IBM networking software to strong levels 
of sales, but NetWare will continue to have 
appeal for its multivendor capability and 
other well-integrated qualities. 


AT&T Information 
Systems 
StarLAN 


sincerest form of flattery, and AT&T’s 
StarLAN is a much-emulated system. Sev- 
eral companies, notably chipmaker West- 
em Digital Corp., have announced net- 
work adapter cards and integrated circuit 
components compatible with StarLAN. In 
addition, StarLAN’s signaling system has 
recently been adopted as standard. 

This is not a review of StarLAN as 
AT&T markets it. Because of a shipping 


problem, we received the StarLAN cards | 


and wiring without AT&T’s networking 
software. Since StarLAN runs under 





Novell’s Advanced NetWare, we tested 
StarLAN using the same software and 
server as we did for the other LANs re- 
viewed in this issue. And, in fact, Novell 
recently began selling StarLAN in just this 
configuration. The graphs in this issue 
show StarLAN’s performance running un- 
der Advanced NetWare/286, with an 8- 
MHz IBM PC AT as the server. 

In the next issue of PC Magazine, we 
will give you the test results using AT&T’s 
networking software. 

As it tums out, StarLAN runs beautiful- 
ly under NetWare. In 15 minutes, we gen- 
erated Novell server and workstation soft- 
ware for StarLAN using NetWare’s 


| GENOS (generate operating system) pro- 


gram. The StarLAN/NetWare combina- 
tion handled network interruption and res- 
toration very well. We used one network 
station to do a directory listing of the server 
and then unplugged it from the network. 
Simply reconnecting the cable restarted 
the listing right where it stopped. No key- 
strokes or reboots were needed fo restart 
the workstation’s activity. 

The StarLAN/NetWare combination 
ran on all of our network’s stations, includ- 
ing the 8-MHz AT and several PC-clone 
systems, without reconfiguration. 


INSTALLATION Installing StarLAN 
was surprisingly easy. StarLAN’s network 
interface card is a full-length circuit board 
with modular connectors—slightly larger 
than telephone jacks—on the back for 


| plug-in connections to the network wiring. 


The cards have two jumpers, no switches, 
and came out of the box ready to install 
into any long slot on a PC or AT. (They 
have a little cutout to clear the extra socket 


| inthe AT’s bus.) 
In the PC marketplace, emulation is the | 


You can physically configure StarLAN 
as either a bus or a star. But no matter what 
physical configuration you use, StarLAN 
always operates electrically as a bus. Not 
surprisingly, our benchmark tests showed 
little difference between the bus and star 
configurations. 

All of the workstations access the elec- 
trical bus using a CSMA/CD protocol 
identical to the Ethemet standard protocol. 
The StarLAN protocol has recently been 
adopted by the same international stan- 
dards committee that specified the 
Ethemet protocol (IEEE 802.3). The pri- 
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5 he new Smart sree objective information 

i LAN Perfor- | ; you need—reported 

i mance Test is in either worksheet 

! the only software that | or graphic form. 
simulates and mea- Png The Smart 

4 sures realistic office i LAN Performance 

a use of a Local Area Test may be used 

i Network. to evaluate networks 


i If you're thinking of buy- running under DOS 3.1, 
! ing a network, the Test lets including LANs from 3Com, 
' you compare the speed and IBM, Novell, AST, and AT&T. 
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, cost-efficiency of differ- The cost is just $49.95 (VISA, 
g ent LANs. MasterCard & American 

1 If you already own a net- Express accepted). 

1 work, it lets you judge the So call our toll-free 

8 effects of adding more work- number, and order your 

I stations, servers, buffers, Smart LAN Performance 

or memory. Test today. 

: However you use it, the There's no better way to 

g Jest gives you the accurate, put your LAN to the test. 

5 

| The Smart LAN Performance ‘lest 
1 800-438-7627 

| (In Kansas, Alaska or Canada call 913-492-3800, ext. 3800) 

: Or write: Innovative Software, attn: LAN Test 


9875 Widmer Rd., Lenexa, KS 66215 
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The StarLAN system consists of (1) a full- 
length network adapter card for each server and 
workstation on the network and (2) an optional 
ten-port wiring hub. An 80286 machine acted 
as the server tested under (3) Advanced 
Netware/286. Workstations can be up to 800 
feel from a hub. You need a second hub to 
extend the network beyond that distance or lo 
Connect more than ten workstalions 1o the 
network. Wiring hubs can be up lo 10 feel 
apart. The connecting cable is (4) twisted-pair 
wiring using modular phone plugs and jacks. 

Electrically, StarLAN is aCSMA bus-type 
syslem, in which the stations share the wiring 
by listening before they transmil. Physically, 
you can connect the workstations together in 
either a bus, hooked one to the other on either 
side, ora star, in which all stations are 
connecied 1o a central hub. 


mary difference between the two protocols 


is that Ethemet runs at 10 megabits per sec- 
ond on coaxial cable while StarLAN runs 
at | to 2 megabits per second on twisted- 
pair wiring. 

In the physical bus-wiring configura- 
tion, workstations are linked one to the 
other in a chain. Since you don’t have to 
tun wires from each workstation to a cen- 
tral point, as in a star setup, the bus-wiring 
configuration saves wiring. Up to ten sta- 
tions can operate in a bus-wiring connect- 
ed by a maximum of 400 feet of cable. The 
StarLAN adapter cards have jacks marked 
“tin” and “‘out."* So to configure the bus 
configuration, you connect the ins to the 
outs. (For a star, you run the wire from the 
out jack to a wiring hub.) StarLAN does 
Not require terminating resistors at the ends 
of the physical bus, as with coaxial bus 
systems, nor does it require expensive co- 
axial T-connectors. 

The downside to the bus-wiring config- 
uration is that it makes troubleshooting dif- 
ficult. To locate and fix a problem, you 
wind up disassembling large portions of 
the network. 

In the star configuration, an active 
(powered) hub called the Network Exten- 
sion Unit regenerates packets and allows 
you to expand and extend the network. 
You can connect up to ten workstations to 
one extension unit, then connect extension 
units to add more stations or extend the dis- 
tance between stations. You can connect a 
workstation to a Network Extension Unit 
with as much as 800 feet of cable. 
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Make 
Flashy Programs. 


In GBASE, Turbo Pascal, BASIC, C, COBOL, Fortran, 1-2-3, DOS. 
New! Flash-Up™ Windows. 


Instantly ftash-up menus and help windows. 


From within aimast any programm a ar applicotian program. When the user 
makes o menu selectian, o sequence of keystrokes is sent to the running progrom os 
if the user were typing it at the keyboard. 


A keyboard macro utility that your programs can control! 


Just like keyboard macra utilities, Flash-Up Windows can be used ta send 
repetitive keystrokes and simplify commands for your users 

But Flosh-Up Windows con do more. Your progroms con send commands directly 
fo Flosh-Up. Powerful cammands that controi when ond how windows appeor. 
Flash-Up is 0 perfect toal for controlling progroms ond entire systems vio menus. 

The powerful window editor allows you to create windows, change their size, 
location, ond calor — oll oufomotically. 


iT T ai, c,c 
ADT, No, We 













Fortran, dBASE, 1-2-3, R:BASE 





™ 
Flash Code.” For GBASE Il, Ill and Ili+. 
The most powertul, most complete program developer for dBASE II, Ill, and Ill+. 

Use Fiash Code’s advonced screen design editar ond see how incredibly easy 
screen design con be. Drow boxes, lines, ond seiect calars. Specify speciol 
parameters for edit checking, Inltiol volues, calculoted fields, etc. All within one, 
easy to use editor. 

Then tell Flash Code to write the program. Based on your screen designs, Fiash 
Code con generate o full datobose progrom. Well written code that you con use os 
is, or merge with your own progroms. 

Menus and help windows add a new dimension to your dBASE applications. 

Flosh Code includes its own dBASE window editor. Use the window module to 


flosh-up windows ond screens instontly. The windows are easily converted when 
yau mave ta the added power of our Flosh-Up Windows product. 


“..0 truly remarkoble product. Brand new, state-of-the-art and actually fun fo use. 
The windows moke it on even more omazing product.” 
— Gary N. Prague, Author, “The dBase lil Programming Handbook” 


$150. 


Screen Sculptor™ For IBM BASIC, Turbo Pascal, and Quick Basic. 
Create screens in minutes, then Screen Scuiptor writes the program. 

In IBM BASIC, Turbo ond Microsoft Poscal, ond Quick Basic. Simply “draw” your 
screens with our odvanced screen design editor ond reploce hours of tedious work 
with minutes of creative design. 

Move pleces of the screen oround, select colors from o menu, drow boxes, ilnes, 
paint, repeat lost chorocter. And more! Specify voriable nomes, data fypes, 
occeptobie data ronges, pictures for edit checking, etc., ond you're ready to go. 
Gen tested program source code fo merge with your own program. 

Based on your screen design. The generated peso floshes up the screen, 
aliows data to be entered by the user, and edit checks the Input dato. 

“... 50 well done that you may not need to refer fo the manual.” 
“an exceptional product that fills o real need in the developmen! of new programs.” 
— Computer Language 








Flash C 








Screen Sculptor. $125. 







No Risk Demo Offer! 






















Order ony package ond receive o a en 

separately sealed demo disk of the Se io sarae ww SOFTWARE 
product Use tha demo and the Ali other orders and i BOTTLING 
manual for 30 days If you're not Software Bottling Co., 6600 LI. Expwy., COomPANnY 
satisfied — for ony reason - Mospeth, NY 11378. 718-458-3700. OF New YORK 





retum the entire packoge for o full 


bs adh Requires an IBM PC, XT, AT or true compatible, 256K. 


Not copy protected. 
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Operator Assistance. 


You need help. You have a software problem. 
Or a question. And the documentation just 
doesn’t seem to hold the answer. Not even your 
dealer can help. 

Where is the software company now? Where 
is the product support? If it’s software from 
WordPerfect Corporation, the answer is just 
a phone call away. 

Call for help. 

While other software companies may 
talk about customer support, WordPerfect 
Corporation lives it. 

WordPerfect dealers? Get quick help by 
calling us on our toll-free dealer support line. 
WordPerfect customers? If your dealer is unable 
to answer your questions, call any of our product 
support lines: 

* WordPerfect (toll-free) 1-800-321-5906 
« WordPerfect for Apple Ife/IIc (801)-227-4260 
* WordPerfect for DataGeneral (801)-227-4100 
« WordPerfect Library (801)-226-6800 
* MathPlan or DataBook (801)-226-6800 





Waalleredt 


If you own WordPerfect, WordPerfect 
Library, MathPlan, DataBook, WordPerfect 
for the Apple Ile/Ile or WordPerfect for Data 
General, and you need assistance, you have 
our undivided attention. Just pick up the 
phone and call. 

Receive special attention. 

In addition to WordPerfect’s regular cus- 
tomer support lines, exclusive operators are 
assigned to corporate customers and site 
licensees. Each major WordPerfect customer 
has access to a special operator who is trained 
to give assistance and product support tailored 
to that customer’s specific needs. 

Get some real support. 

If you’re a PC operator, give yourself a 
helping hand. Get the word processing, 
spreadsheet and utility software that comes 
with built-in support—from WordPerfect 
Corporation. For more information, call or 
write WordPerfect Corporation, 288 West 
Center St., Orem, Utah 84057, (801) 227-4000 


WordPerfect 
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@ LANs UNDER NETWARE 


if you use a bus connection scheme for 
StarLAN, the cables run from the out port of 
one card to the in port of the next. If you use the 
wiring hub, you connect the cable only to the 
out port. The telephone port on the interface 
card lets you connect a telephone to the 
StarLAN wiring. which contains two pairs of 
wires, one for voice and the other for data 
signals. Thus, you can reduce the jungle of 
wires running from vour desk to the wall. 


Although it does not diagnose prob- 


lems, the Network Extension Unit has fea- 
tures that aid in troubleshooting. When 
you unplug a workstation from the unit, 
the jacks automatically close its electrical 
circuit. If the wiring going to one station is 
shorted or a station card malfunctions, you 
can disconnect the station at the hub. To 
diagnose a problem, you must disconnect 
each station in tum; when you reach the of- 
fending station, the network is immediate- 
ly restored. Two status lights on the Net- 
work Extension Unit blink when the 
system is working again. 


TWISTED-PAIR WIRING Most twist- 
ed-pair networks use the type of twisted- 
pair wiring that connects telephones to the 
wall, But StarLAN’s DW8A wiring looks 
more like coaxial cable. If you are starting 
from scratch, this cable will probably cost 
you as much to install as RG-62 or RG-58 
coaxial cable. However, the cabling has 
spare capacity that can be used to carry 
voice calls to private-branch-exchange 
(PBX) or key-system telephone switches. 
StarLAN’s network interface card has a 
jack labeled “*phone™* that you can use to 
connect a telephone to a PBX through the 
StarLAN wiring. In effect, you need only 
one four-pair cable (about the same size as 
a single coaxial cable) running to your 


desk for both voice and data services. | 
Vowt aid StatLAN data signals don't | 


share wires, but the wires can be located in 
the same cable until it reaches the wiring 





| A NICE SURPRISE 





closet, where the voice and data wires will 
go their separate ways. 

Another advantage of AT&T's network 
wiring system is that it can also use the 
multiconductor telephone cables that are 
already installed in offices to carry data 
signals. You'll need to have a telephone 
installer survey your wiring system to de- 
termine whether your telephone wires can 
accommodate StarLAN's cabling require- 
ments, but many installations can use ex- 
isting telephone wiring. 


Most articles on 
network cabling advise you to avoid twist- 
ed-pair wiring in *‘noisy*’ electrical envi- 
ronments. To avoid problems, installa- 
tions with sparking motors, radio 
broadcasts, and other sources of electrical 
interference are advised to use coaxial or 
fiber-optic cables. Since modern office 
buildings host a myriad of electrical de- 
vices, from air conditioners to floor buff- 
ers, we tested StarLAN’s susceptibility to 
interference. Our tests were not exhaus- 
tive, but they probably represented the en- 


t 
Bb eng ied al Cal 


StarLAN 

AT&T Information Systems 

1776 On-the-Green 

Morristown, NJ 07960 

(800) 247-1212 

Workstation Requirements: 256K RAM, 
one floppy disk drive, DOS 3.1. 

Network Software: AT&T StarLAN Net- 
work Program: Advanced NetWare!86; Ad- 
vanced NetWare!286. 

Media: Twisted pair. 

Prices: 6300 Network Access Unil iniertace 
board, $595; Network Extension Unit (pas- 
sive hub), $575; 300 fect of cabling. $23; 
1,000 feet of cabling. $55; Active Link (fi- 
her opie Dowd). 8375: Active Link OPT 
(two-port active hub for PC 200). $1,295; 
four-port passive hub (for use with PC300), 
$100; eight-port active hub. $885. 

In Short: StarLAN is easy to install and ex~ 
pand: the interface cards come out of the box 
ready to insert and the Network Extension 
Unit makes it easy to hook up additional 
workstations. The unit also includes useful 
status tights that aid in troubleshooting. Al- 
though StarLAN uses twisted-pair wiring, 
the system was unaffected by RF noise. 
CIACLE 098 ON READER SERVICE CARD 








vironment found in most small businesses. 

We wrapped the StarLAN cable around 
a small appliance motor that was visibly 
sparking and looped it around a dehumidi- 
fier with both fan and compressor motors 
running. We also began transmissions 
over a 3-watt amateur radio operating at 
146.52 MHz. We then ran our standard 
benchmark tests. We detected no differ- 
ence in performance between tests run in 
the normal and in the noisy environments. 


COSTS AND SERVICES § StarLAN net- 
work adapter cards retail for $595. Other 
companies have announced compatible 
cards at prices under $300. The AT&T 
Network Extension Unit retails for $575. 
AT&T's networking software sells for 
$125. The complete Novell Advanced 
Netware/286 we used in this evaluation re- 
tails for $1,595. 

StarLAN is sold through AT&T Infor- 
mation Systems, which has installation, 
support, and training services available 
throughout the country. 

The StarLAN package offers many 
flexible installation and expansion op- 
tions. It will slow down under the heaviest 
data loads encountered in interactive pro- 
cessing, but its flexibility and moderate 
costs make it attractive for office automa- 
tion and light database work. 


Gateway 
Communications Inc. 
G/NET 


| What's dependable, helpful, and reliable? 


A Boy Scout? No—Gateway Communi- 
cations’ G/NET. 

Gateway combines Novell’s NetWare 
with its own networking cards and coaxial 


| cable into a bus network. But Gateway 


distinguishes itself from other network 
vendors that use NetWare by adding utility 
programs and beefing up the documenta- : 
tion. 

Unfortunately, when PC Labs tested G/ 
NET, it came with NetWare, Version 
1.04, which lacks some of the menus and 
other features found in later versions of the 
software. For that reason, Gateway re- _ 
cuived sligitly tower Tauings iit some aftas 
of the software evaluation than networks 
that ran Advanced NetWare. The manufac- 
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Gateway Communications’ G/NET Bus Topology 


(Media: Coaxial) 
| ll 
Intertace Card |) 
all ] Workstation 
Intertace Card = rs 


=| Workstalion 


= 


Intertace Card 


interface Card | 
8086 30233 
Server 


Workstalion 


Terminating 
Resistor 





Gateway Communications’ G/Net system consists of (1) a network interface card for each network 
station, (2) T-connectors, and (3) terminating resistors. An 80286 machine acts as the server 
running under (4) Netware, Version 1.04. You can use different types of (5) coaxial cable ; 
basically, the larger the diaineter, the farther you can run the cable and the less the signal will 
degrade. The system uses the CSMA media-sharing protocol on a bus-wiring configuration. 


turer assured us that it will supply Ad- 
vanced NetWare by the time this article is 
published. (Gateway has also announced a 
version of NETBIOS that will allow the G/ 
NET cards to use the IBM PC Network 
Program software.) 


NOVELLUPGRADES Unlike most ven- 
dors, Gateway requires that you set the 
base memory address of the network inter- 
face card. You have to know the amount of 





RAM installed in each workstation and 
change the networking card when you 
change the RAM size. However, Gate- 
way's custom-installation program simpli- 
fies the configuration process by using 
graphics to show you how to set the 
switches on the interface card. The pro- 
gram operates in either monochrome or 
color modes. 

All networking software contains lines 
of code called drivers that exchange data 











between the network interface card and the 
computer’s microprocessor. Most ver- 
sions of NetWare contain a generic set of 
drivers meant for all brands of boards. But 
such generic drivers don’t necessarily elic- 
it the most efficient operation from a par- 
ticular interface board. Gateway therefore 
substituted its own drivers into NetWare to 
maximize the efficiency of G/NET hard- 
ware. 


DATA TRANSMISSION Data networks 
of all types, from the international Telenet 
system to PCs on a LAN, transmit data in 
packets. Each packet contains addressing, 
error checking, and other special bit pat- 
terns besides the actual data. Most systems 
also add filler bits to create a fixed-length 
packet. This method of transmission theo- 
retically ensures each workstation fair ac- 
cess to the network and makes moving 
packets easier. 

Alternatively, a system can use vari- 
able-length packets that add only address- 
ing and other necessary bits to outgoing 
messages. In theory, sending small pack- 
ets lowers the network’s bit-per-second 
transmission rate, decreases overhead, and 
improves efficiency. Variable-length 
packets are believed to work particularly 
well on PC LANs in which many short 


oe Le: 
(omrSSSC~™ 


Gateway Communications Inc. 
2941 Alton Ave. 
Irvine, CA 92714 
(714) 553-1555 
Workstation Requirements: [28K RAM, 
DOS 3.1. 
Network Software: NetWare 1.04; 
NetWare 4.61B; Advanced NetWare/86; Ad- 
vanced NetWare!286; IBM PC software (re- 
quires G/NETBIOS, a NETBIOS simulator). 
| Prices: Two-node starter kit, $1,895; three- 
| node starter kit, $2,420; additional network 
interface cards, $525; cabling, $1 per foot. 
In Short: G/NET is a good general-purpose 
network. It distinguishes itself from other 
| LANs ninning Novell's NetWare by adding 
drivers to optimize performance and a pro- 
gram that steps you through the installation 

. On the downside, under a heavy 
(but realistic) workload, G/NET was the 
slowest network tested. 
CIRCLE 689 ON READER SERVICE CARD. 
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The Best 


Enhanced graphic (EGA) 
super high resolution 
dual mode color monitor. 


CASPER TE-5154 


Price 

Mfr's List: $699 

Display 

Band Width: 25 MHz 

Mode 1: 64 colors 
21,85 KHz 
720 x 350 

Mode 2: 16 colors 
15.75 KHz 
720 x 200 

Picture 

Non-glare 14" CRT 

Dot pitch: 0.31mm 


SEE US AT COMDEX, BOOTH #910 


CASPER 


TW Casper Corporation 
3012 Lawrence Expressway 
Santa Clara, CA 95051 
408/735-0888 

FAX: 408/ 735-9617 


CIRCLE 216 ON READER SERVICE CARD 


OEM & Distributor 
Inquiries Welcome 





CASPER HD-55 


Price 
Mfr's List: $399 


Display 

14° Color 

640 x 240 

High resolution 
Switch 

3 color options 
(RGB/amber/green) 


Northern California 
Mini Micro 
408/ 435-1977 


A.C.P. 
408/720-9494 


W.C.P. 

408/ 435-5467 
J.D.R. 

800/ 538-5000 


A.B.T. 
916/362-7462 


You need the best _ 
not the most expensive 


Quality Vibrant and more accurate 
colors with high resolution. 


Price Lower pi than comparable 
models from other industry suppliers. 


Performance Casper monitors are 
compatible with IBM PC, PC/XT and 
PC/AT computers. All monitors are 
easy to read and reduce eye strain. 


Reliability Casper has 7 years of 
OEM experience and is backed by a 
2 billion dollar company. All 
monitors are UL/FCC approved and 
carry a full one-year warranty. 


The best costs less at Casper. 


CASPER GM-1000 








CASPER GM-1230 


Price Price 

Mfr's List: $199 Mfr's List: $189 
Display Display 

12" Monochrome 12” Monochrome 
1000 x 350 1000 x 350 

High resolution High resolution 
Dimensions/Weight Dimensions/Weight 
330 x 276 x 370mm 320 x 324 x 345 mm 
Net wt: 8 kgs Net wt: 7.8 kgs 
Southern California Colorado 

PKL. Golden Micro 

213/ §39-2123 303/278-0200 
Laguna Tech Massachusetts 
714/ 859-7929 Unig Tech 

Texas 617/935-7510 

Q.C. Distributor New Jersey 

713/ 988-2290 Micro Supply Inc. 
Florida 201/370-3508 
American Semiconductor Floppy Disk Services 
800/ 237-5758 800/223-0306 





IBM PC™, PC/AT™, PC/XT™ are trademarks and IBM® is a registered trademark of Intemational Business Machines Corporation. 








PRINCETON 
LS-300— 

LET YOUR PC 
SCAN NEW 
HORIZONS 


Scan text, images and graphics 
into your IBM PC or compatible 
as fast as 12 seconds per page at 1M 
fuli 300 dpi resoiution. = 
The compact Princeton LS-300 Scanner is 

versatile, easy to use and appropriate for desk- | | | 







top use. You can also team the LS-300 Scanner 
with the new Princeton LM-300 Print Preview 
Monitor and save time by viewing a full page 


before you print. a 

A Wide Range of Applications The LS-300 helps you 1 

increase productivity in a variety of applications. With Pr Inceton 
hardware dithering for gray !evels, you can combine 

photographs and illustrations with reports or pro- raph IC Sy: stems 


posals. You can produce desktop publishing 
materials with extra visual impact. And, be- 
cause the LS-300 reads virtually any page, 
you can scan in documents that can be sent 
at full 300 dpi resolution for facsimile trans- 
mission, or stored for future use. 
To convert typewritten pages into editable 

text, an OCR option is available. 

A High Resolution Image Scanning at 
300 dpi, the LS-300 gives you the same 
resolution as the output of a quality 

desktop !aser printer. It also maintains 
compatibility with your EGA software and 
display. 

IBM Compatibllity, Princeton Reliability | 
The Princeton LS-300 ts designed for use | 
with your !|BM PC/XT/AT or compatible. .. 5 
its attractive price includes adapter card, 

cable and software. What's more, you ! \ 
can depend on the LS-300 to keep on 

working because it features built-in 
Princeton quality and durability. 

See Your Dealer for a Demonstration 
if you're ready for a versatile desktop 
scanner that can help you increase your 
productivity, see your Princeton Dealer 
today for a demonstration. Or cal! for 
more information. 





Number One 








gg 





PRINCETON’ 





—— = = _ = SS OE 

GRAPHIC SYSTEMS 

IBM is a registered trademark o AN INTELLIGENT BYSTEMG COMPANY 

Internationa! Busness Machines Corp 
601 Ewing Street. Bidg A, Princeton, NJ08540 


800-221-1490 (Extension 90), 609-683-1660 (NJ only), Telex 821402 PGS PRIN 
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G-Net Setup and Installation 


Current Installation Selections 


Amount of menory on the PC:..... 
PC/LNIN memory base address:.... 
1/0 Address:...ccevesvessvoveeser 


: D0888 hex 
scene GEO ~ ZEV 


Set the switches on switch block $W2 as shown below * 


Then any key to continue 


Pgtp = previous screen 


Gateway Communications’ installation program simplifies the process of configuring the network | 


_t = previous entry 


Fi6 = abort progran 


interface card by using easy-to-follow diagrams (see screen shot above) to show you how to set the 


card's switches. 


messages in the traffic flow are common. 

Gateway’s revision of NetWare allows 
the system to transfer data in packets vary- 
ing in length from I to 2,550 bytes. But de- 
Spite its use of variable-length packets, G/ 
NET showed mixed results on the PC Labs 
speed benchmark tests. In tests measuring 
the performance of the networking cards 
and media, G/NET fell in the middle of the 
pack. Under heavy but realistic work- 
loads, in which we attempted to load both 
the network and server disk system using 
The Smart Software System, GINET was 
the slowest network tested in this issue. 
This is probably because of the product’s 
use of the older version of NetWare. 


G/NET PIECES G/NET uses the 
CSMA/CD media-sharing scheme but 
adds additional error-detection and re- 
transmission protocols. G/NET uses 
baseband signaling on coaxial cable (the 
advantage that broadband signaling offers 
over baseband is the ability to transmit vid- 
eo and data signals simultaneously). 
G/NET can use either RG-59/U coaxial 
cable (75 ohms; used for television), RG- 
62/U coaxial cable (93 ohms; used for 


| IBM 3270 terminals), or larger-diameter 
cables such as RG-11, but you can’t mix 
the cable types in a network. A network 
can use up to 4,000 feet of cable from end 
toend. 

The G/NET network interface boards, 
each of which has its own Z-80B 
microprocessor with 64K bytes of RAM, 
fit into either a PC oran AT expansion slot. 
The network cable bus connects to the card 
through a T-connector, so in effect two co- 
axial leads have to run to every PC except 
the first and last on the bus. At the end 
units, you have to install small terminating 
resistors on the T-connector—a simple but 
essential job. 

G/NET comes with excellent documen- 
tation made up of Novell manuals supple- 
mented by Gateway’s instructions and 
hints. Gateway also includes a 2-inch- 
thick stack of single-spaced technical notes 
with hints on cable installation, descrip- 
tions of new software versions, technical 
discussions, and other information. More- 
over, when we made an unannounced call 





to Gateway with some technical questions, 
we got a retum call and clear answers. 
Gateway claims sales of about 15,000 net- 








works containing a total of about 50,000 
workstations, and the company has appar- 
ently established a good support structure 
for these customers. 


COSTS Gateway markets G/NET in 
two- and three-node starter kits with 25- 
foot cables and all the software and hard- 
ware you need to get started. The two- 
node kits sell for $1,895, and three-node 
kits sell for $2,420. Cards for additional 
workstations are $525. No additional soft- 
ware is necessary to add workstations. 
Besides its LAN products, Gateway, as 
its name implies, offers many products 
that provide gateway interfaces to other 
communications systems. You can buy 
hardware and software packages from 
Gateway for SNA communications that 
use 3270 or 3770/RJE emulation, X.25 
network communications, and asynchro- 


/ nous modem communications. You could, 


for example, use these products to link 
your LAN with a mainframe system. 

G/NET is a good, general-purpose net- 
work that is relatively easy to install and 
maintain. But before you invest in the sys- 
tem, make sure that you find out about the 
availability of Gateway’s version of Ad- 
vanced NetWare. 


Novell Inc. 
NetWare/S-Net 


Novell’s approach to the LAN market- 
place is confusing. On the one hand, the 
company claims to be primarily a 
networking software company. Novell 
networking software is available for sever- 
al dozen networking systems, including all 
of the networks reviewed in this issue. On 
the other hand, Novell also resells 
networking systems from other vendors, 
including Proteon, Gateway Communica- 
tions, and AT&T Information Systems. 
And to make matters even more compli- 
cated, Novell also markets its own net- 
work, called NetWare/S-Net. We re- 
viewed NetWare/S-Net here because it is 
the only system made up completely of 
Novell products. 


SETTING UP Novell markets two dedi- 
cated servers with NetWare/S-Net, the 
286A and the 68B. We tested NetWare/S- 
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(Media: Twisted-Pair) 


Novell's NetWare/S-Net system consists of (1) a special 68000 server with (2) a hard disk 
subsystem and (3) a network interfoce card for eoch workstation. The system uses (4) small- 
diameter twisted-pair wiring. We tested the system running under (5) Advanced NetWare 68. A 
separate dumb terminal is required to monitor the server and ottaches to it with an RS-232C cable. 
Eoch station has a direct unshared communicotions link to the server that is polled regulorly. You 
can connect up to 14 more stations to the server through an ARCnet system. 


Net with the 68B server. Server 286A is a 
brand-new system that combines an 80286 
processor running at 8 MHz with a 30- 
megabyte hard disk and an optional tape 
backup. PC Labs did not test this system, 
but it is reasonable to expect its perfor- 
mance to be similar to that of the 8-MHz 
IBM PC AT used as a server for bench- 
mark tests on other networks reviewed in 
this issue. 

The Server 68B, which comes with a 
hard disk drive subsystem, is an updated 
version of the server that Novell has mar- 
keted for several years. The 68B is a rug- 
ged, conservatively designed machine. It 
is bigger than a PC AT and uses a Motorola 
68000 processor. Inside, you'll find pow- 


Novell’s Net Ware/S-Net Star Topology 


_)s Intestace Cord | 
Worksloti I 





Interface Cord 


Workstation 





er-supply wiring that can deliver many 
amps of current. Transformers are mount- 
ed on the chassis rather than the circuit 
boards so that they won’t rip off or bounce 
around. Large toggle switches snap solid- _ 
ly, and the high-volume, low-speed fans 
are made to last. We liked the 68B hard- | 
ware. 

Occasionally you might need to access 
a key switch on the server’s front panel to 
reset the system, but otherwise you can 
hide the server and hard disk drive subsys- 
tem in acloset and forget them. 


INSTALLATION AND USE NetWare/ 
S-Net is fairly easy to install. The adapter 
cards came out of the box ready to insert 





into a PC, although you can set optional 
features with jumpers. To install the soft- 
ware for the workstations, you simply 
copy two programs from distribution disks 
onto working disks. Nor is much effort re- 
quired to install Advanced NetWare 68 on 
the 68B server. After you connect the 
workstations to the server, you type a com- 
mand from one of the workstations to copy 
the system disks onto the server. The pro- 
cess takes 10 minutes. 

We ran into one hitch when we tried to 
set up the system. The manual neglects to 
mention that you are required to provide a 
terminal that controls and monitors the ac- 
tivities of the server and connects to it 
through an RS-232C cable. This require- 
ment can add several hundred dollars to the 
cost of the system. We used a PC nunning 
Crosstalk in this role, but, since the cable 
that Novell supplied us had connectors and 
wire arrangements that didn’t work on the 
PC's serial port, we had to fabricate our 
own RS-232C cable. 

NetWare/S-Net uses a star topology. A 
star arrangement takes more wire than a 
bus configuration but avoids the problems 
of media sharing. While hooking up many 
stations might cause contention for use of 
the hard disk and network processor, one 


face boards, $250; disk subsystems: NDS2, 
$4,795, NDS4, $7,095. 
In Short: NetWare/S-Net with server 68B is 
a good, solid network for heavy-duty transac- 
tion processing. The server is a rugged, con- 
servatively designed machine. NetWare/S- 
Net is also quite a remarkably steady 

. ing little degradation from 
the lightest to the heaviest test loads. In addi- 
tion, NetWare/S-Net is easy to install, with 
the exception that the documentation ne- 
glects to mention that you must attach a termi- 
nal to the server. 
CIRCLE G66 ONREADERSERVICECARD 
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‘“‘What do we mean by honest accounting software?” 


W: mean software that does what it says it will do, 
software that works in the real world. 


Our fully-integrated packages include Accounts Re- 
ceivable, Accounts Payable, General Ledger, Payroll, 
Inventory Control, Order Entry/Billing, Sales Analy- 
sis, Job Cost and Purchase Order as honest solutions to 
your accounting problems. 


An independent, computer dealer survey rated us #1 
in user-friendliness, documentation, technical support, 
features, performance and adaptability. 


Designed to suit the needs of small to medium sized 
businesses, an installed base of over 100,000 users 
keeps us in touch with the real world of business ac- 
counting. 


RealWorld® software is available for the IBM® PC/ 
XT/AT and other popular micro-computers. 


See for yourself what RealWorld software can do 


Seeing is believing! Go to your local RealWorld 
dealer and get a demonstration of our software. For the 


RealWorld ts a registered trademark of RealWorld Corporation 
IBM is a registered trademark of international Business Machines Corporation 


name and number of the dealer nearest you, call (603) 
225-9565 or complete and return the coupon below 
today. (User financing may be available in your area. 
Ask your RealWorld dealer for details. ) 


ww 


RealWorld Corporation 
282 Loudon Road 
Concord, N.H. 03301 


(603) 225-9565 
See us at Fall COMDEX '86 in Las Vegas this November 


Send me more information on RealWorld® accounting software and 
the name and number of the Real World dealer nearest me. 


Name: 

Company name: 

Address: 

Zip: 





1 
1 
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‘ 
‘ 
1 
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' 
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(| 
§ City; _____ State: 
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1 

1 


CIRCLE 168 ON READER SERVICE CARD 


™ LANs UNDER NETWARE 


bad adapter card or shorted cable cannot 
take the network down. 

The connection between workstations 
and the server is made with small-diameter 
twisted-pair wiring using the RS-422 sig- 
naling scheme (which supersedes the RS- 
232C standard) running at SOOK bits per 
second. Thus each workstation, in effect, 
has its own communications port on the 
server and polls this port on a regular basis. 

You can hook up to 24 stations directly 
to the 68B server with up to 1,000 meters 


(or about 3,280 feet) of wire. For the 25th | 


workstation, you must add another server. 
Alternatively, you can install Standard 
Microsystems Corp.’s ARCnet expansion 
card into the server, which allows it to ac- 
commodate 14 additional workstations. 
You also need a wiring hub and ARCnet 
network interface cards for the stations, 
which are strung together on a coaxial ca- 


ble. Thirty-cight network stations would | 


bea big load for any of the network config- 
urations we tested. But the ARCnet con- 
nection is a nice way to add infrequent us- 
ers to the system—say, for modem 
sharing—without tying up the dedicated 
communications ports. 


BENCHMARK-TEST RESULTS Since 
the special NetWare 68 software designed 
for the 68000 microprocessor contains all 
the menus and user features of Advanced 
NetWare, the functional ratings for this 


system are the same as those for systems | 


using Advanced NetWare. 

Although NetWare/S-Net on the 68B 
server was neither remarkably fast nor 
slow, it was remarkably consistent under a 
load. The benchmark-test performance 
time of the network cards and transmission 
media increased by about 60 percent from 
the lightest to the heaviest test loads. While 
some of the other systems started out faster 
than Novell’s, their benchmark-test times 
increased by about 250 percent over the 
same increase in network load. 

Similarly, in tests of practical and 
heavy workloads, NetWare/S-Net on the 
68B server started out slower than some 
others but experienced little degradation 
no matter how hard it worked. If, as 
Novell claims, the slope of the degradation 
curve for throughput on the 68B server 
stays constant, this server can do some 
heavy transaction processing. 








COSTS Novell markets NetWare/S-Net 
in several different ways. The 68B server 
alone has a list price of $8,000. A package 
with the network software, server, hard 
disk subsystem, plus four network inter- 
face cards and cables sells for $12,295. 
You can put together a less-expensive sys- 
tem using an AT and a bus network such as 
3Com’s or Gateway Communications’ G/ 
NET, but it would degrade more under 
heavy processing loads and lack the ‘‘in- 
dustrial grade’? engineering of NetWare/ 
S-Net with the 68B. 

If you have an application that requires 
heavy transaction processing, such as an 
on-line accounting or inventory system, 
you should seriously consider NetWare/S- 
Net with the 68B. 


Proteon Inc. 
ProNET-10 


Proteon markets a wide range of 
networking alternatives, including net- 
work adapter cards for Convergent Tech- 
nology’s Unibus, Digital Equipment 
Corp.’s Multibus, and the IBM PC stan- 
dard bus computers. These adapter cards 
can use twisted-pair, coaxial, or fiber-op- 
tic wiring as well as networking software 
from companies such as DEC (DECner), 
Novell (NetWare), and AT&T (UNIX). 
All in all, this is quite a multidimensional 
LAN product line. Proteon claims to have 
more than 700 installed LAN systems with 
over 11,000 nodes. 

For IBM PC systems, Proteon markets 
a token-ring network called the ProNET- 
10. This network integrates a network in- 
terface card using the token-passing proto- 
col, Novell’s Advanced NetWare/86 or 
Advanced NetWare/286, IBM’s standard 
shielded twisted-pair cable, and a network 
hub. (Proteon has also announced a prod- 
uct called ProNET-4, which was not avail- 
able for evaluation at the time of this re- 
view and which the company claims is 
completely compatible with IBM's token- 
ring network.) 


HARDWARE AND SOFTWARE Pro- 
teon supplies an unmodified version of 
Novell's Advanced NetWare/86 or 286 
with the ProNET-10. You have to run the 
NetWare installation program yourself to 





generate a version of the software for the 
ProNET-10 boards. This takes about 15 
minutes. 

The ProNET- 10 adapter card is a half- 
size card loaded with VLSI devices. The 
card’s best feature is its simple installation 
in the PC: you just remove most of the 
slide-on jumpers (taking jumpers off is al- 
ways easier than trying to get a large num- 
ber of them on correctly). You do have to 
set a DIP switch on each board with a 
unique station address, but this is a simple 
job. You should, however, take care when 
assigning and recording the address for 
each card. This will save you the trouble of 
resetting a lot of switches should you de- 
cide to expand the network or link two net- 
works in the future. 

Each ProNET-10 network adapter card 
has a 15-pin connector that mates with 
IBM Type 6 shielded cable, which in turn 
connects to the network wiring hub. Type 
6 cable consists of two twisted-pair wires 
inside a shielded mesh. This cable is fairly 
stiff and the plug and jack just push togeth- 
er, so be sure to carefully seat and screw 
down the connectors securely. Since Type 
6 cable is just as expensive and difficult to 
install as RG-62 coaxial cable, the only ad- 
vantage we could see to using it is that it 
fits nicely into the IBM wiring plan that is 
being installed by some major corpora- 
tions. In most installations, the IBM Type 
6 cable runs between the workstation and 


FACT FILE 


ProNET-10 
Proteon Inc. 
4 Tech Circle 
Natick, MA 01760 
(617) 655-3340 
Workstalion Requirements: DOS 3.1. 
Network Software: Advanced NetWare/86; 
Advanced NetWare/286; DECnet: UNIX. 
Prices: Proteon network interface card, 
$799; eight-node wire center, $630; four- 

| node wire center, $335. 
In Short: The ProNET- 10's adapter cards 
are easy to install. Small networks can be set 
up without problems, but networking more 
than 12 workstations is unduly complicated 
Another plus: LEDs next to the connectors 
glow when an electrical connection 1s made, 
which helps in network troubleshooting . 
CIRCLE 694 ON READER SERVICE CARD. 
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Now you can keep up to 10 programs 
loaded and ready to run. 


Hard to believe, but some people are 
happy with just one kind of PC wofeware. 

At this is not a product for ¢! 

But if youre someone who 
depends on many packages, all 
the rime—someone who'd use 
several programs at once if you 
could, well now you can. With 
Software Carousel. 


Why call it ida 


Carousel” 





In some ways, ak 
Carousel works like the slide 
fat youte used to. You 

ad a handful of pictures, view one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibilities 
for computing. 

Here's how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word processor? 
Don't bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it's just like you left it. 

With up toten different programs at your 
fingertips, you'll have instant access to your 
database, communications, spelling checker, 
spreadsheet, word processor, RAM resident 
utiliries, languages, anything you like. 


Reach deep Into expanded memory. 


This could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Board, AST RAMpage, or any 


With Software Carousel 
tunning in RAM you can 
load a program and retneve 
able up to 15 times faster 
Test conducted on an (BM XT 





card compatible with the L/I/M Extended 
Memory Standard. 

Software Carousel puts programs into 
this “high-end” memory for temporary 
storage when they're not in use. And 
switches them back out when 
you want them, It’s fast, effic- 
ient, and easy. 

If you want, Software Car- 
ousel will even use your hard 
drive for swapping. Just allo- 
cate a portion for storage, and 
go to work. 

Sidekick, Superkey 
and Ready. All at the 
same time. 


You know what happens if 
you try loading two or more tesi- 
dent utiliries at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference between pro- 
grams fighting for control. 

With Software Carou- 
sel, you can have as many 
accessories and urilities on- 
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 


Bu 
| of eit! 
they can’t see each other, | 


Enclose 


ee 


(check one) 
they can't fight. Name 
Address 
The easy way to es a a 
maximize PC power. Lin ne 
tl ic ‘S » INC. 
F 4 530Ches 
Wihalltispoweryen | ECE, SOFTLOGIC 
ousel is complicated and (603-627-9900 in NH) SOLUTIONS 


difficult to use. Not so. Set 
it up once, and it will re- 


Dee 31 31 1986. Ocoe Mo four weeks for dal 
YES! \Pleasd sefid my (rae Copy oF Ef Daablebos OCubit 


| 
| €7 SoftwareCarousel*49* | 


PROBLEM: There’ just no easy way to move from one 
software program to another. 


THESOFTLOGIC SOLUTION: Software Carousel 


Carousel will look for the programs you 
use most often, and optimize them for 
the quickest access. 


Special holiday offer— 
free* SoftLogic software. 


Asa special holiday bonus, you can 

get another BattLagc Solutions product 

free when you buy Carousel and 
Dak Optimizer—the software that speeds 
up your disk by cleaning up your files. 

Take your choice of either Cubit or 
DoubleDOS. 

See the coupon below for details. But 
don't wait. This offer expires December 
31, 1986. SoftLogic Solutions prod- 
ucts are available at your software dealer. 

pet! calling SoftLogic Solutions at 
800-272-9900 (603-627-9900 in NH). 


Pe VVYUVUVV EEUU PEPE ry 


| Free Holiday Offer! 


Software Carousel and Disk Optimizer and get your choice 
¢ Cubit— the software chat packs more data onto less disk 
space- or DoubleDOS - the software that lets you and your come 

puter work on two different tasks at once. 

te of purchase for Software Carousel and Disk 


Beeson cards, this capers and $5.00 (check 
and handling (UPS). Offer expires 








member forever. Better still, i —%—-§ — - __ 
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@ LANs UNDER NETWARE 


email 
lalartece Card 


Workstetioa 


(on) latertaca Card 


Workstetion 


all 


Intertece Cerd be 


Proteon’s ProNET-10 Star Topology 
(Media: Twisted-Pair, Coaxial, or Fiber-Optic) 


ma 


lntertace Card | 


Proteon' 5 ProNET-10 system consists of (1) a network interface card for each PC, plus (2)a 
wiring center. Each card connects directly to the wiring center with (3) twisted-pair wiring. A 
Jiber-optic versian of the system is also available, and you can mix fiber-optic and coaxial withina 
network. Wiring centers are canfigured far 4, 8, and 12 warkstations, and yau can connect the 
centers in various ways ta expand the network. We used an 80286 machine as a server running 


under (4) Advanced Netware/286. 


ProNET-10's topology ts a star-shaped ring. The physical cable connecting the workstations 
weaves back and forth from the stations ta the wiring hub, which helps you to isolate and repair 
problems. But electrically, ProNET-10's media-sharing protocol is a circulating token that passes 
through an electrical ring of cable connecting the stations together. 


wiring hub while the larger IBM Type | is 
used between the hubs. You can also use 
IBM Type 2 cable—which combines the 
shielded pairs of Type | with several addi- 
tional pairs of regular telephone wire—in a 
ProNET-10 installation to spread the cost 
of wiring among the telephone and LAN 
systems. 

The ProNET-10's wiring hub is a flat 


box, about 3.5 inches by 9 inches by | 
inch, with multiple connectors. There are 
two types of wiring hubs, a nonpowered 
hub that doesn’t need to be plugged into a 
wall socket and a powered one that does. 
The nonpowered hub accommodates a 
four-station network. Five or more stations 
require a powered hub. 

The ideal wire hub for troubleshooting 


(we haven't seen it yet) would indicate 
both the electrical continuity of each leg of 
the network and whether data is moving on 
it. The ProNET-10 meets the first require- 
ment. A bright LED glows next to the 
hub’s connectors when there is an electri- 
cal connection between the wire center and 
the workstation. If the network goes down 
because of wiring problems, the LEDs will 
give you a clue as to the location of the 
problem. You can then manipulate a slide 
switch next to the LED to remove a 
workstation and its cabling from the net- 
work, 

The ProNET-10 does not meet the sec- 
ond requirement for the ideal wire hub. 
The ProNET-10, unlike AT&T's 
StarLAN, has no lights on its hub that 
blink when the network is working. To de- 
termine whether removing a station has re- 
stored the rest of the ProNET-10 network, 
you have to go to one of the workstations 
or the server and experiment with some 
network operation. 


SIMPLE AND COMPLEX Small 
ProNET-10 installations are relatively 
simple to install. If you need a network 
with up to 12 workstations, you just run a 
maximum of 56 feet of cable from any 
workstation to the hub. 

Installations consisting of more than 12 
stations or requiring more than 112 feet of 
cable between stations require a good deal 
of planning. You construct such networks 
chaining wiring hubs. You can plug two 
wiring hubs together, but installations with 
more than two hubs require the use of ei- 
ther a ‘‘nonclocking”’ or a ‘*clocking”’ re- 
peater (usually integrated into a third 
powered wiring hub). 

Nonclocking repeaters regenerate 
packets, whereas clocking repeaters per- 
form synchronization tasks. To link multi- 
ple hubs, you need a clocking repeater at 
either end of the network. A workstation 
can function as a clocking repeater as long 
as it is always on when the network is func- 
tioning. 

Your choice of clocking or nonclocking 
repeaters will depend on the distance be- 
tween stations and the configuration of the 
network. A complex formula, which takes 
into account the placement of the repeat- 
ers, determines the total amount of cable 
that you can use on the network. 
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PROBLEM: Handling your need for more megabytes, 
without spending megabucks on a new drive. 


THESOFTLOGIC SOLUTION: Cubit™ 


Now get up to twice the capacity from 
all your storage media. 


You know what happens. The more you use 
your computer, the more information you 
create. And the faster you fill up your disk. 

The OMB drive that once seemed enor- 
mous is now jammed with important 
files. That 20MB that should have 
lasted years is crowded ina 







How much disk space will you save? 
Because the vast majority of data created 
on PC's is standard ASCII text—letters, 


processing and database 
files. With these, you'll get a 
minimum of 50% expansion on 


take less time, as well as less space. And 
communicating compressed files means 
significant savings on phone line charges. 


numbers and other English Any way you look at it, Cubit will pay for 
language sy mbols—we've itselfin no rime. And that’s especially true now. 
optimized Cubit for word 


Special limited time offer. 


Buy Cubit now and you'll save even more. 
Because for a limited time, you can buy Cubit 


matter of months up to a full 100% or more. at the special introductory price of just $49.95? 
Ofcourse you could keep Atthe same time, youcan But hurry. This special price won't last long. 

buying bigger hard drives. expect a significant 30% to Ask for Cubit at your computer dealer. Or 
Or you could get Cubit and . - 50% improvement with order directly from SoftLogic Solutions by 
geithemaximnuinsccrase | cSeteadiet™ Binsy™ west other kinds of data. Including calling 800-272-9900 (603-627-9900 in NH), 
space from the drives you files files files eats ii Sales * or mail in the coupon below. 

already have. ‘With Cable, oul pet wg uch Fier ae ancunags Mes evernpinary Special pricing is available when you buy 
What is Cubit? sole slallper And Cubit works just as well Cubit along with other SoftLogie products 


In brief, Cubit is an advanced software tool 
that automatically reduces the number of 
bytes required to store a file, then converts the 
file back to its original size when retrieved. 
Some programmers call this effect “data 
compression,’ others, “disk expansion.” Either 
way, the result is the same. 

Here’ how it works. When Cubit com- 
presses a file, it first compares each word to its 
massive English word dictionary. Words that 
match are reduced to a predetermined code of 
just one, two or three bytes each. It then saves 
the abbreviated version to disk. Decompres- 
sion works just the opposite. 

To accommodate other words and symbols, 
Cubit uses two more compression techniques. 
One assigns new, shorter codes to unusual 
words. Another compresses according to the 
frequency of character strings in non-text data. 
So no matter what kind of files you create, 
Cubit ensures maximum space savings. 

Best of all, you'll be using the same fast, 
reliable data compression techniques used 
on mainftame computers for decades. 


with floppies and tape cassettes as it 


does with hard disk drives. 


Run Cubit where you want, 
when you want. 


Maybe you'll want to use Cubit 
for all your files, or maybe just 
some. So Cubit lets you specify | 
exactly which files to work on 
and which ones to leave alone. | 

In RAM resident mode, 

Cubit works quickly and | 
invisibly, compressing and 
decompressing right from | 
within any program you run. 

Or use Cubit’s powerful file 
management mode. It supports 
wild-card and global file names, 
and addresses sub-directories 

up to thirty levels deep. 


Save time and money, as well 
as disk space. 


A compressed file is a smaller 
file. So with Cubit, back-ups 


including DoubleDOS, Software Carousel 
and Disk Optimizer. Ask for details. 


€9 Cubit™ 4995" 


YES! Please send me—copies of Cubit at this special 
introductory price. 











Nam 

Company. 

Addi 

So ae 

Check Enclosed O VISAD) MCQ AMEXO 

Card # Exp. Date 

Signatur 

SoftLogic Solutions, Inc. 

530 Chestnut Street 

Manchester, NH 03101 AJL 2LASYIIN 
SOLUTIONS 


-272-9900 
(603-627-9900 in NH) 


| Call today:800-272-9900 


ee eS ee ee ee 


plus $5.00 shipping and handling 


CIRCLE 288 ON READER SERVICE CARD 











COMPUSERVE. 


YOU DON'T HAVE To Know How IT WorKS 
To APPRECIATE ALL IT CAN DO. 


CompuServe is a computer information 
service. You subscribe to it. In return, you have 
access to an incredible amount of information, 
entertainment, communications and services. 
Here are a few of the hundreds of amazing 
things you can do. 


COMMUNICATE 


CB Simulator features 72 channels for 
“talking” with other subscribers. National 
Bulletin Boards let 
you post messages 
where thou- 
sands will 
see 
them. 
Friends, 
relatives and business associates can stay in 
touch through EasyPlex™ Electronic Mail. 

More than 100 CompuServe Forums 
welcome participation in discussions on all 
sorts of topics. Software Forums help with 
online solutions to software problems. 
Hardware Support Forums cater to spe- 
cific computers. There's even free software, 
and online editions of computer periodicals. 


HAVE FUN Ns 


Play all sorts of sports and enter- e G 
tainment trivia games, brain-teasing a 
educational games andthe only © 
online TV-style game show with .@ 
real prizes. Or, for the ultimate ef 
in excitement, get into aninterac- 
tive space adventure. a “@ 


soop OOS 
THE ELECTRONIC MALI™  =@. 





takes you on a coast-to-coast é Oc 
shopping spree of nationally & ‘ 

known merchants, without ever @ 
leaving home. @ 





SAVE ON TRIPS So easy the whole family 
With pls iid Mail chae ae can go online. 
scan flight availabilities, find ai ins " 
Saiaciokpmrcaegiine AN | ogc atone mss 
there are complete listings of over 28,000 options) that appear on 
hotels worldwide. their screens, then type in 
BE INFORMED their selections. If you ever 
CompuServe puts all of the latest news at get lost or confused, type H 
your fingertips, including the AP news wire, lor help. Remember, you 
the Washington Post, the St. Louis Post- can always ask ques- 
Dispatch, specialized business and trade tions online through . 
publications and more. Our executive news our feedback ser- , 
service will electronically find, “clip” and file vice or phone our 
news for you...to read whenever youd like. Customer odd  -_ i 
ent. / 
INVEST WISELY Before you ea / 
Get complete statistics on can access CompuServe, you need 


over 10,000 NYSE, AMEX and 
OTC securities. Historic 


a computer, a modem (to connect your com- 
puter to your phone) and, in some cases, some 





trading statistics on over simple communications Now you're 
90,000 stocks, bonds, Lt, ready to order. For your low, one-time sub- 
funds, issues and : “ao scription fee, you'll receive: 
options. Five years of Ig ® acomplete, easy-to-understand, 170-page 
daily commodity quotes. oe spiral-bound Users Guide 
Updates on hundreds of j # © your exclusive preliminary password 
companies worldwide. Stan- Se a subscription to CompuServe's monthly 
dard & Poor's. Value Line. Over a Ses magazine, Online Tod 
dozen investment tools. a © las! 

j © a $25.00 usage credit! 
So much for so little. To buy a CompuServe Subscription Kit, see 


your nearest computer dealer. To receive our 


All is a low, one-time cost fo! 
eligi : - informative brochure or to order direct, write 


Subscription Kit (suggested retail price 








$39.95). Usage rates for stan- I or call 800-848-8199 (in Ohio, 614-457-0802). 
dard online time (when Ka CompuServe. You don't have to know how 
CompuServe is most, it works to appreciate all it can do—for you. 
ar ag justl0¢a/ =. 

minute. In most major G_ =e Ta 

Metropolitan areas you =“ FY uSe @ 
rogonine win el CompuServe 
phone call. Plus, you'll receive Information Services, RO. Box 20212 

a $25.00 Introductory Usage 5000 Arlington Centre Bivd., Columbus, Ohio 43220 
Credit with the purchase of your ANBAR Bock Company “ 
CompuServe Subscription Kit. GonpuServe noorporaied oer 
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OPERATION ProNET- 10 was neither 
the fastest nor the slowest of the networks 
we tested. The system ran well and quickly 
recovered when we tried to disrupt it by 
disconnecting cables. We tried to intro- 
duce electrical ‘‘noise’’ into the shielded 
twisted-pair cable by running it next to a 


sparking motor and through an electrical | 


field but detected no effect on network per- 
formance. 


FLEXIBILITY Proteon's greatest 
strength is its reliability and flexibility. 
Many of the company’s other products are 
compatible with the ProNET-10, so you 
could, for example, use fiber-optic cable 
on your network. If you needed increased 
protection against disruption. Proteon of- 
fers systems that use redundant wiring. 
Proteon even offers software that will al- 
low you to add the Department of De- 
fense’s Transmission Control Protocol/ 
Internet Protocol (TCP/IP) which gives 
you network routing and recovery. Hook- 
ing up a small ProNET-10 network is fair- 
ly simple, but if you need to network a 
couple of dozen PC-type workstations, 
you'll find simpler solutions from other 
vendors. 


Standard 
Microsystems Corp. 
ARCnet 


When IBM Corp. released its token-ring 
LAN, the company (naturally) got a lot of 
publicity, even though LANs using tokens 
for media sharing with a physical star con- 
figuration have been available on main- 
frame, mini, and other systems for years. 
It was Datapoint Corp. that actually pio- 
neered token-passing technology in the 
early 1970s with its Attached Resource 
Computer Network (ARCnet). Now Stan- 
dard Microsystems Corp. has brought ver- 
sions of the ARCnet (which remains a reg- 
istered trademark of Datapoint) to S-100 
and PC bus systems and added the ability 
to attach RS-232C devices. While the 


ARCnet and 1BM token-ring systems are | 


not compatible, the **media-sharing to- 
ken’* concept behind them is similar. Stan- 
dard Microsystems’ ARCnet for the PC 
combines an ARCnet token system with an 
excellent interface to Novell's NetWare. 





Standard Microsystems’ ARCnet Star Topology 
(Media: RG-62 Cable) 


Wirtag Heb 
{8 acda) 


latertece Cord 


Werkstatiea 


9086 80288 
Workstation Server 


il —)) 
tntertace Card laterface Card 


— 4 


Workstetion 
Resistor es 


An ARCnet system includes (1) a network interface card far each station and (2) a four- ar eight- 
node wiring hub. The cards cannect directly ta a hub thraugh (3) an RG-62 cable. A new optional 
configuration from Standard Micrasystems provides for direct connectian between warkstations in 
a bus arrangement. The bus uses T-connectars at each statian and a terminating resistar at each 
end of the network. An 80286 acted as the server running under (4) Advanced NetWare/286. 

Although ARCnet can be physically configured as either a bus ar a star, electrically, it is 
always configured as a bus connection using a taken for media access. 
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TOKEN NETWORKS Many joumals 
have debated the technical advantages of 
token networks. Typically, the argument 
in favor of token systems is that they are 
more predictable and reliable under heavy 
data loads than are CSMA (carrier sense 
multiple access) systems such as Ethernet. 
Token access systems pass a message (to- 
ken) among stations that control which sta- 
tion can transmit. This method is more or- 
derly than the CSMA contention system, 
under which stations simply transmit when 
they detect no activity on the network. If 
two stations on CSMA systems begin their 
transmissions simultaneously, their mes- 
sages can collide, causing lost data. 

In the ARCnet’s scheme, as in other to- 
ken networks, a master station passes a to- 
ken to each station in turn. A station can 
transmit only when it has the token. Unlike 
other token networks, stations on the 
ARCnet token networks acknowledge the 
receipt of messages, ensuring successful 
communication. The ARCnet system also 
has special features that improve the ad- 
dressing efficiency of the token-ring sys- 
tem while retaining its reliability, as well 
as sophisticated server-to-server protocols 
that help in linking networks. 


WIRING The Standard Microsystems 
version of the ARCnet simplifies the pro- 
cess of installing and troubleshooting the 
wiring by using a hub wiring system. Ina 
hub system, each cable from a network 
station attaches to a central wiring-connec- 
tion point. If a cable is severed or shorted, 


it can be easily identified and disconnected | 


from the central point. This connection 
scheme uses more cable than a bus that 
runs from station to station, but even so, 
the ability to isolate bad cable legs is in- 
valuable. 

Although the ARCnet’s physical con- 
figuration looks like that of IBM’s token- 
ring LAN, the electrical configurations of 
the two systems are, in fact, very different. 
The IBM system is an electrical ring; its to- 
ken must flow through every workstation 





on the ring to complete the circuit. A sev- 
ered or shorted cable or a bad adapter card 
will crash the entire network. In contrast, 
the ARCnet’s electrical configuration is a 
bus. Its token travels down the bus, but be- 
cause of the central cable hub, a poor con- | 
nection in a workstation cable or even a | 


failed adapter card will not disrupt the en- 
tire network. 

The ARCnet cable hubs can be either 
passive (unpowered) or active (powered). 
You can connect a workstation to a passive 
hub using up to 100 feet of RG-62 coaxial 


cable. Active hubs regenerate the packet to | 


ensure high-quality transmission over long 
cables and can drive data over 2,000 feet of 
cable to a workstation or to another active 
hub. It is also possible to link active hubs 
to construct a network with stations up to 


as far as 4 miles apart. Properly config- | 


ured, a single ARCnet network could cov- 


er over 1] square miles. Almost all other | 


LAN systems would need expensive 
internetworked servers or special repeaters 
to cover this much area. 

In some installations, it may be imprac- 
tical to run all of the cables to a central 
point. Therefore, Standard Microsystems 
recently released an entirely new network 
interface card that does not require a hub. 
The new Model PC200 ARCnet cards can 
connect up to eight nodes on a maximum 
of 1,000 feet of cable. You can also con- 
nect eight-node network segments through 
an active repeater or convert the entire sys- 


tem over to a physical star configuration | 


without changing any of the network inter- 
face cards. 


Wd act Re) ESE 


ARCnet 

Standard Microsystems Corp. 

35 Marcus Blvd. 

Hauppauge, NY 11788 

(516) 273-3100 

Workstation Requirements: DOS 3.1. 
Network Software: Advanced NetWare/ 
286; Vianetix Vianet. 

Prices: ARCnet-PC 100 interface board, 
$545; ARCnet-PC200 interface board, $595; 
ARCnet-PC300 interface board, $1,295; Ac- 
tive Link (fiber-optic board), $375; Active 
Link-OPT (two-port active hub for PC200), 
$1,295; four-port passive hub (for use with 
PC300), $100; erght-port active hub, $885. 
In Short: ARCnet performed the best of the 
networks tested that used an AT as a server, 
although under increasing network load, 
ARChet’s throughput rate declines slowly. In 
addition, ARCnet is a flexible system that 
lets you start small, but adding wiring hubs 
gives you room for great expansion. 

CIRCLE 695 ON READER SERVICE CARD. 





TOP-NOTCH PERFORMER In the- 
ory, ARCnet’s message acknowledgments 
and traveling packets are supposed to add 
overhead; nonetheless, the system per- 
formed very well on the PC Labs speed 
and workload tests, and it performed the 
best of all the networks tested using an 
IBM PC AT asa server. According to vari- 
ous technical publications, LANs using 
the ARCnet protocol prevent one station 
from hogging the network, thereby allow- 
ing fair access to all stations. Our bench- 
mark tests showed that the ARCnet is fast 
under conditions of no load and that under 
a heavy load, the throughput degrades 
gracefully, with no sharp performance 
drops. We were unable to test the ARCnet 
on the Novell 68B server, but Novell now 
offers this combination and it should per- 
form very well. 


PIECES OF THE LAN Standard 
Microsystems manufactures its own 9026 
LSI CMOS controller chips for its inter- 
face cards. The speed and compatibility of 
these chips are responsible for the LAN’s 
high performance and make installing the 
LAN simple. Additional support chips in- 
terface with the PC’s data bus. 

The ARCnet PC100 network interface 
cards come ready to install and have al- 
most no slide jumpers. Some vendors’ 
cards have as many as 40 slide jumpers, all 
of which must be set correctly for the sys- 
tem to work. All you need to know to in- 
stall the PCIOO cards in your PC is con- 
tained in a two-page illustrated guide that 
describes the proper settings of the rocker 
switches. 

We had no problems using the cards 
with any PC. They will fit into any slot on 
an AT but won’t take advantage of the 
AT’s 16-bit bus connections. 

The ARCnet adapter cards normally 
use coaxial cable, but versions of the cards 
designed to interface with fiber-optic ca- 
bles are also available. One network cable 
runs from each ARCnet station to the 
hub—some bus systems require two ca- 
bles plus T-connectors—cutting down on 
the wiring mess at the workstations. And 
you are not required to terminate or switch 
out the ports on the active hub when they 
aren’t in use. In addition, no special 
grounding actions are needed for the ca- 
bles, as they are in some systems. 
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oe 
Your first color monitor should 
be good enough to be your last. 


NEC introduces the oniy 
coior monitor you need. 
Superb resoiution pius 
MultiSync for across-the- 
board pla ra) with all 
three PC graphics boards 
made by IBM, for business 
graphics, CAD/CAM, 
computer art, and text. 
Now there’s one high 
resolution color 
> monitor that does 


., things your way. = 
4 Wt 7 The MultiSync™ 
So \y monitor from NEC. La 






ry It gives you the 
best color resolu- 
tion available at 


143 
s 
PY, 
h~*) the price. 


@ Compatibility with the IBM 
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UTVOUTVULUULUO CUCU CCOCUUCCON CCU CU Cn essen 


Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 


Compati- 
bility with 
the IBM® 
Enhanced 
Grephics 
Adapter 
Board 


@ MultiSync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz— 
suggesting the possibility 
that the MultiSync monitor 
might be compatible with ai/ 
coior graphics boards that 
are fully compatible with the 


@ Full implementation of 
high resolution graphics 
software for business and 
other applications, now 
and In the future. 

@ And color capability 
limited only by the board 
being used. 


See Things Our Way 


Until now, you had to choose 
different color monitors for 





ae 
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IBM PC, PC/XT, and PC/AT, 
now and In the future. Z 


reliable products backed 
by nationwide service. 
— 


—— om 
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The Intelligent Monitor™ 


compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor configura- 
tions, folks didn’t know which 
way to look. 


The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13” diagonal viewing area. 


All from NEC, a 
name respected around 
the world for advanced, 


Compati- 
bility with 
the iBM® 
Profes- 
sional 
Graphics 
Adepter 
Board 
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it’s the one color monitor that 
does everything your way. 


eating Beanton C 
Market Share New 


Compati- 
bility with 
the IBM® 
Color 
Grephics 
Adepter 
Boerd 





But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor’s capabilities. Then 
draw your own conclusions. 


For information dial 
-800-447-4700 


NEC HOME ELECTRONICS (U.S.A,) Ine. 
Computer Products Division 

1255 Michael Drive 

Wood Dale, IL 60191-1094 
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You can connect non-PC-compatible - 
computers or terminals with RS-232C :) Texas Instruments’ Business-Pro LAN Server 


ports to the network through a product {Bus Topology (Media: RG-62 Cables) 


called the ARCnet-Link. This is a sepa- L_} | 
rately powered adapter box containing Intertace Card 
both an RS-232C port and a network con- if [CJ] workstation 


nection, which also does the important job 


tntarlaca Card 


of buffering the data going in and out of the 8086 90286 = 
slower RS-232C port. We didn’t test the oS — _}; anal 


ARCnet-Link. 

The only improvement I can suggest to 
the Standard Microsystems hardware 
would be to add an indicator on the active f a 
hub that shows when a workstation has a é 
solid electrical connection. The front of the 


Workstation 





. oe | The Texas Instruments network uses (1) 3Com's EtherLink network interface cards with (2) T- 
pap aoe ean i connectors and (3) terminating resistors. (4) RG-62 cables run to and. - each network station. 
8 ar, ae 8 3 ty, Fi (5) The Tl Business-Pro acts as a server for either Tl or IBM standard workstations. The server 

some indication of workstation status 1S | runs under (6) Advanced NelWare/E-T 1. This system uses the CSMA listen-before-transmit 
useful when you are crouched in a wiring media-sharing protocol on a bus-wiring configuration. 

closet trying to figure out why something — — 
won't work. 

Standard Microsystems supplies Ad- 
vanced Netware/286 with its hardware. 
Standard Microsystems ships Novell’s 
product in the original shrink-wrap with no 
changes or additions. However, the Stan- 
dard Microsystems custom processor 
seems to take to NetWare very well. 





————— ~— ey 
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COSTS The Standard Microsystems 
Model PC200 network interface board can 
be connected either in a physical star or bus 
configuration and sells for $595. The 
Model PC100 board, which must be used 
with an active hub, is priced at $545. The 
active hub, which can connect up to eight 
workstations, carries a price of $885. 

The ARCnet system offers a proven 
technology that can move a lot of data over 
a wide area. The flexibility of the newest 
Standard Microsystems interface cards al- 
lows you to start out with a small system at 
a moderate cost and leaves room for great 
expansion. 








Texas Instruments 
Business-Pro LAN 








Server 





Texas Instruments has its own line of com- 
puters that are PC compatible—except that 
they use a modified version of MS-DOS 
and special graphics cards. TI computers 
fun in two modes: TI mode and IBM PC 
emulation mode. You must run the TI 
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Chefs of the nation’s finest restaurants 
offer this ultimate collection of their 


wee §8©—_—_sfavorite recipes, step by step—from 
_ shopping list to wine list! 

"Ah! Dinner at Eight. A software collection offering instant 
access to the delectable recipes of the country’s finest restaurants. 
From New York City to San Francisco, master chefs reveal their 
secrets—with room for you to enter your own “house specials.” 

Select your menu from ours, Dinner at Eight lists over one 
hundred dishes, complete with preparation times, Select an entire 
menu and print a single shopping list of ingredients, 
automatically calculated for any number Hi peg And may we 
suggest a com eenion wine with your meal? 

Dinner at Eight. Bon appetit! 


CIRCLE 330 ON RFADER SERVICE CARD 
333 GUADALLPE, SUITE 000, AUSTIN, TX. 78703 
1-(800 -622-2210 
1N TEXAS, CALL (512) 499-1560 


RUBICON 


PUBLISHING 





computer in TI mode to use the TI graphics 
software. In order for the TI computer to 
run IBM software or to run on a LAN de- 
signed for IBM PCs, you are obliged to 
switch to the IBM emulation mode. To 
change modes, you must use a DOS com- 
mand, which can be an inconvenience 
when you need to use both the TI graphics 
software and a LAN. 

To help its users, therefore, Texas In- 
struments designed its own LAN, called 
the Business-Pro LAN Server, specifically 
for organizations that have invested in TI 
and IBM personal computers. Its inter- 
faces allow both the TI and IBM PCs toop- 
erate normally on the LAN. 


TEPLUS The TI network consists of 
pieces from several different vendors: its 
own TI Business-Pro personal computer 
acting as a file server, networking cards 
and cables from 3Com, and a version of 
Novell’s NetWare called Advanced 
NetwarelE-TI. 

The attractively styled Business-Pro is 
the top of the TI personal computer line. 
(For a review, see *‘Power Computing: 
Altematives to the IBM PC AT,” PC | 
Magazine, Volume 5 Number 8.) With a 
smaller footprint than an AT, the Busi- 
ness-Pro LAN Server can sit next to your 
desk on its own pedestal mount. It can car- 
ry heavy loads of hard disk, tape backup, 
and IBM PC AT add-on peripherals. In ad- 
dition, you can augment its 80286 proces- 
sor with an 80287 math coprocessor and 
large amounts of internal memory. 

TI uses the 3Com EtherLink network 
interface card, which gives you the 
Ethermet standard electrical connections | 
and media-sharing protocols (CSMA/ 
CD). The EtherLink card for PC systems is 
a half-size circuit board containing a VLSI | 
Ethemet Data Link Controller Chip and 
the network transceiver. The EtherLink | 
Plus card is available for IBM PC AT-type | 
systems that use the faster 16-bit address 
bus of the AT. | 

TI has supplied an enhanced version of 
Novell’s NetWare with its system. The 
software comes with boot disks for the 
workstations (generic versions of NetWare 
require you to generate them yourself us- 
ing the GENOS [generate operating sys- 
tem] command). If you accept the default 
values for the buffers‘and ports in the serv- 





PC 


er and don’t do any special disk drive tests, 
you can have the network software loaded 
and ready to go in 15 minutes. TI also cus- 
tomizes NetWare to allow TI and PC 
workstations operating under DOS 2.1 or 
3.1 to enter the network. 

All of these network pieces hook to- 
gether into a bus network. Each 
workstation has two cables attached to the 
interface connector through a T-connec- 
tor. The overall length of the network is 
limited to 1,000 feet of cable, and you 
must terminate the ends of the cables with 
special resistors. 


PUTTING IT TOGETHER TI's docu- 
mentation for its network is very compre- 
hensive. I learned more about the technical 
operation of Ethernet there than I did from 
textbooks written on the subject. Howev- 
er, the documentation is also exceptionally 
complicated, and we had difficulty finding 
the information we needed. TI reprinted 
most of the Novell documentation and 
added improved illustrations and descrip- 
tions in several areas. Customer support is 
available from both Novell and TI, but our 
experience shows that you might still have 
problems getting answers to questions you 


Ee vance FILE 


Business-Pro LAN Server 

Texas Instruments 

Data Systems Group 

P.O. Box 809063 

Dallas, TX 75380-9063 

(800) 527-3500 

Workstation Requirements: DOS 3.1. 
256K RAM. one floppy disk drive. 
Network Software: Advanced NetWare! 
E-TI. 

Prices: TI Business-Pro computer, $5,795; 
3Com EtherLink cards, $750; Advanced 
NetWare/E-TI, $1,595; 23-foot 3Com cable, 
$30; two terminating resistors, $40. 

In Short: The Business-Pro LAN Server net- 
works Texas Instruments and IBM PCs, al- 
lowing each to operate in its native mode on 
the LAN. Although this LAN is slower than 
other systems, the server can carry heavy 
loads of hard disk, tape backup, and add-on 
peripherals. Although TI provides excellent 
documentation, installation is complicated 
because you must set over 40 jumpers on 
each card. | 
CIRCLE 697 ON READER SERVICE CARD. | 





may have about this hybrid network. 

Setting up the Business-Pro as a LAN 
server was fairly straightforward. The TI 
manual clearly documents the process of 
preparing the server and installing the in- 
terface cards. Installing software on the 
server was also fairly easy: you just feed 
disks into the floppy disk drive in response 
to prompts on the screen. 

However, we hit a snag when we tried 
to install the Business-Pro/NetWare 
workstation software on some of the PCs. 
The software ran fine on the IBM PC, Ze- 
nith, and ITT machines, but it would not 
run on a new IBM PC AT operating at 8 
MHz. When we tried to get a patch to al- 
low the program to run at 8 MHz, we ran 
into a glitch in TI’s technical support. Nei- 
ther TI nor Novell could help us. Since the 
same 3Com card runs in the 8-MHz AT 
under other versions of NetWare, as well 
as under the 3Com networking software, 
we conclude the problem was caused by 
customization of the software. 

Installing the 3Com cards and cable 
was also difficult, taking many hours and 
whispered incantations. Although 3Com 
Claims there is a standard shipping config- 
uration for the networking cards, we re- 
ceived several variations. This is unfortu- 
nate because you must set over 40 jumpers 
on each card. 

We finally used a three-man team to set 
the jumpers: one read the manual, one 
moved jumpers, and one checked every 
move. To make matters worse, we had a 
hard time finding the description of the 
procedure in the documentation, because 
the manual includes descriptions of several 
models of EtherLink cards using several 


| different operating systems. 


Commonly, networks neglect to help 
you diagnose problems. The Business-Pro 
LAN Server was no exception. When we 
set up the system, the workstation closest 
to the server signed on, but other machines 
farther down the line did not. 

We spent a lot of time changing 
jumpers and swapping cards and trying to 
reboot the system—until finally we 
swapped cables. It tumed out that we had 


| had a bad cable connector on a PC three 


machines down the bus from the server. 
We were very lucky. If the bad cable had 
been on the workstation farthest from the 
server, nothing would have worked. 
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XyWrite Il is a 
high-performance 
word processor. 


XyWrite II] is ideal for writers, editors, 
lawyers, and other people who process 
large volumes of text. It’s fast, flexible, 

and full of advanced features. 


Don'ttry to choose between word 

processing, desktop publishing, and 
typesetting. One software package 
does itall: XyWrite III. 


XyWrite I drives 
a laser printer for 
desktop publishing. 


XyWrite [1] lets you take advantage of 
all the capabilities of today’s sophisti- 
cated laser printers. Use different fonts, 
proportional spacing, and all the other 
special features your printer has to 
produce high-quality output right from 
your PC. 


Get three times the value from 
your PC: choose XyWrite III. Call 
(617) 275- 4439 today and order our 

demo disk. 


XyQuest 


XyQuest, In 
3 Loomis nrc Bedford, MA 01730 





XyWrite III 


prepares your 
text for typesetting. 


Type your text as you'd like it to appear 
and let XyWrite II's commands take 
the place of visible typesetting codes. 
Hand it right over to your typographer 
—there’s no need for separate for- 
matting instructions or retyping. You 
get more control, and fewer errors. 
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lo li 1s just the lick- 
et you need for finding the best way to 
file, “What-If" calculations are e snap 
et three seconds a pop! 


EASY TurboTax is easy to use. Pop- 
up menus and windows abound, cre- 
ating the most natura! computer inter- 






face you're likely to see. Look at these «| 


features: 

* On-line help 

* Pop-up menus 

* Over 30 forms 

* Pin-fed 1040s Included 

* Full depreciation support 

* Automatic supporting 
schedules 

+ Pop-up calculator and 
notepad 

* Full override capabillty 

* 1987 planning included FREE! 

* IRS approved printouts on 
your personal printer 


PRICED RIGHT Simply put. Turbo- 
Tax 1s the best tax preparation pro- 
gram evailable anywhere. And the 
Pnce 1s So low. il makes the competi- 
tion blush. To get yours, see your local 


dealer, or order direct 
$65+$5 shipping CA resi- $ 
Gents 6% sales tax Visa MC 
accepted Integrated state re- 
turns available tor mosi states 


— only $40 each 30-day money-back guarantee 
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METER “Wore Class Winer PC 
World readership, October 
1986. 
GRO ero 72x13 fastto learn fastto 
WI °°. [231 f0 pnat your retuen 
—Jim Saymour. syndicated 
~<Lo columnist, March 1986. 


“Turbolex takes the priza for most forms ow 

favontas for thia raview were Turbotax 

—intoWorid, March 1986 

“Flextie, Atfordable and Complete —PC Maga- 

zine Apri 1985 “iH makes doing your fexas almost 
OE TSO eater oy eS Se ten te 


TURBOTAX FORMS LIBRARY 





B) Form 1040 A-B-C.0-E-F-G-K1-R-SE-W-ES 


Forms 2106 2119 2210 2441, 3468 3903 4136. | 
4255, 4562 4684, 4797 4952 4972. 6251 6252 


| Plus Worksheets 0. E. Depreciation & What-i 
TAX PREPARERS: 


For the ultimate in in-house tax retum 
processing capability use our profes- 
sional level software, TurboTax ProSe- 
nes/1040 Over 50 torms, four ways to 
print returns (inc! LASER). chent letter, | 
| time and tilling, chent file manager. batch | 
pnnting and more integrated state pack- 
ages for 26 states We also have the best 
1120. 1120S and 1065 packages you will 
find anywhere | 
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, Inc. 
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PERFORMANCE We ran the Business- 
Pro LAN Server according to the TI in- 
structions, using TI’s version of MS-DOS. 
We kept the machine in the turbo mode, 
which is supposed to improve perfor- 
mance over the 6-MHz AT-emulation 
mode. Because of the problem with the AT 
workstation software, we substituted a PC 
for the AT we normally used as a 
workstation for benchmark-testing of the 
Tl system. Theoretically, this should have 
improved the network's performance on 
the timing tests, because the faster AT 
workstation usually puts a heavier load on 
the network, slowing the performance of 
the XT that runs the standard timed test. 
With the exception of the 8-MHz 
workstation limitation, the TI version of 
NetWare ran well on the Business-Pro 
LAN Server. Our benchmark tests showed 
that despite its power, the Business-Pro/ 
3Com/NetWare combination slowed more 
under heavy loads than other networks that 
used the AT as a server. This slowdown 
could have been caused by the fact that the 
version of NetWare provided for our tests 
was not Advanced NetWare/286, which is 
designed to allow the 80286 processor to 
operate efficiently in its ‘‘protected’’ 
mode. However, by the time this article 
appears, the manufacturer claims that it 
will supply the updated NetWare. 























































COSTS The Business-Pro LAN Server 
with 512K bytes of RAM, tape backup, 
color monitor, 40-megabyte hard disk 
drive, 1.2-megabyte floppy disk drive, 
and EtherLink card sells for $12,200. This 
price includes Novell’s NetWare. Each 
EtherLink card costs $750, and a 23-foot 
cable with connectors is $30. A kit of two 
terminating resistors is $40. 





















FLEXIBILITY If your organization has 
TI PCs, TI has a network solution that will 
meet your needs. You can continue to run 
TI's programs and still integrate IBM PCs 
into the network. In addition, the Busi- 
ness-Pro LAN Server offers easy archiving 
and large storage capacities that your orga- 
nization might need. However, if you in- 
tend to use the most modem high-speed 
AT and AT-alternative machines on the 
network, you should be sure that TI’s 
workstation software has been modified to 
support them. PC 
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Your Peace Of Mind 


Your time is best spent taking care of your business. You don’t 
need hassles like worrying about which add-on components 
will or won’t work with your existing equipment, who to 
contact for answers to your software or equipment 
application questions, where to get training for your 
staff and so forth. 


You need a professional organization that can provide you 
with exactly the right equipment for your needs — equipment 
like the powerful single- and multi-user microcomputers from 
AT&T and other leading manufacturers. You need an organi- 
zation that has the right software available to suit your needs, 
from the best-selling pre-packaged application packages to 
custom-designed programs for your special requirements. 
You need an organization that can provide you with training 
and support for your staff and top-notch technical support 
and service for your equipment. 


We’re consummate computer professionals —we have the 
answers and we provide the solutions, so you don’t have to 
trouble yourself. You need peace of mind, and that’s what we 
deliver at CCT. And we include it free with everything we sell. 


CIRCLE 484 ON READER SERVICE CARD 


i 





fe 


450 EAST KEMIVEDY BO. 
LAKEWOCR MS OS791 


(209 F7A5000 


The me 
always the 









-192K. For all its pluses, 
networking has a minus. 


-66K, - 128K, -128K. 
A word of warning: Too many 
pop-ups can have a negative 
effect on your memory. 
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-320K. Windowing can give you a whole new outlook. 
It can also gobble up a whole lot of memory. 


Lobss tsa regstered tademark of Lotus Development Corporation. Microsolt is a registered trademark af Micrusoft 
Corporation IBM is a registered trademark of Intemational Business Machines Corporation. Sidelack and Turbo 
Lightning are trademarks of Borland Int .Inc ProKey is a trademark of ReseSof, Inc Memory requirements are 
mannfacturers maimum systern requirements. © 1986 Intel Corporation. Above 1s a trademark and Intela 
Tegistercd trademark of intel Corporation 
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-128K. Everyone will tell you downloading 
is where it’s at. Which is why expanded memory 
is where you should be. 
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It can happen just like that. 

One minute you've got a walloping 640K, the 
next minute, you've got zip. 

That's because each new application you 
add devours precious 

Fortunately, you can avoid playing memory 
roulette. With an Above™ Board from Intel. 

Above Board is more than just another 
slam bam memory board. It's a long-term. 
memory solution. 

Itnot only takes you up to 640K of conven- 
tional memory, it gives you up to 4 megabytes of 
expanded memory. Based on the EMS standard 
developed by Lotus} Microsoft’ and the folks 
paying for this ad. 

So now you can take advantage of applica- 
tions like the ones over 
there on the left, know- 
me ee Zot MEMOTY pee 

ro Phas (and its going 2 cones 
tobeabigplusinthe 7” ~ 
future), Above Board 
provides extended 
memory, which will 
support protected mode DOS.So you Wort fave 
to eighty-six your Above Board, no matter 
what happens in’87. And beyond. 

What's more, every board comes with a 
five-year warranty, toll-free hotline support and 
a free copy of Microsoft Windows.(- 320K. But 
then, with Above Board, that’s no big loss.) 

For details, see your favorite computer dealer. 
Or call us at (800 538-3373. 

And find out why the first thing to go is the 
last thing to worry about. 


intel 





CIRCLE 511 ON READER SERVICE CARD 





Se om e+ 
=a i i om FY oY @ 


DESK TOP SLIDEMAKER 


TERRIFIC SLIDES FROM POPULAR 
SOFTWARE. 
SS Use any popular graphics package 
DIVISION EXPENSES _ like Lotus Freelance," Microsoft 

= LIES Chart 2.0" Ashton-Tate Chart-Master”™ 
our popular Picturelt™ and many 
more. Call for the list. 


| 
A 











2000 x 2000 RESOLUTION SLIDES 

IN 1000 BRILLIANT COLORS. 
Everything you need: PhotoMetric 
200 Desktop Film Recorder, PC 
Board and PhotoMetric software. 
All for $5995. 





FIND OUT ABOUT IT. Call 1-800-556-1234, Ext. 538. 
In California, call 1-800-441-2345, Ext, 533. Or write 
1250 Ninth Street, Berkeley, CA 94710. 


General Parametrics Corporation 
the makers of VIDEOSHOW™ 


ac oe 


Also available: PhotoMetric 200VS for use with VideoS how 160. 


VideoShow, Poco Metre an Richy Picton elt are ace trademarks cf Generat Paramatrics cocoa ton Freelance and Lotus are requstered trademarks cies bows GeveiopmentCorp 
ft ChartMaster las trademark of Ashton-Tate 1BM ia a trademark of International Business Machines Corp 
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ngineers 

are the master planners of 
local area networks: they de- 
sign, install, and configure a 
LAN system to meet your 
individual needs. Once it’s 
there, however, it’s the net- 
work administrator's re- 
sponsibility to keep the sys- 
tem up and running 
efficiently. The job includes 
such tasks as maintaining 
the system’s files, control- 
ling user access, and manag- 
ing resource sharing. Keep- 
ing track of all the separate 
elements involved looms as 
no small task—especially if 
the job happens to be yours. 
During the course of our 
own testing procedures (see 
‘*Making Connections: 
LANs Under NetWare’’ in 
this issue), we developed 
some procedures to make 
installation and manage- 
ment easier. Here are some 
tips about batch jobs, 


Networking 


lool 
Kit 


While testing LANs in PC Labs, we leammed 
some valuable lessons—the hard way. This is 
your chance to benefit from our 
experience: the tips included here 
should ease the strain of network installation 


and administration. 


COVER STORY 


FRANK J. DERFLER, JR., 


AND ED HALBERT 


Pe 
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editing techniques, and oth- 
er methods that will help 
you to feel your way around 
the ‘‘LAN mines’’ of 
networking. 


INSTALLATION Almost 
all networking software 
packages require some sort 
of installation procedure. (A 
few network servers, such 
as those from Tallgrass, 
come with the software in- 
stalled.) Not even experi- 
enced users can always pre- 
dict whether installation will 
take a few minutes or sever- 
al hours. 

The two basic types of 
installation tools are .EXE 
programs and .BAT script 
files. These files direct the 
installation, construct the 
basic starter system, create 
directories, and copy files 
from the disk to your server 
and perhaps to the user 
workstation disks as well. 





Theres notht 
standard abo 


this co 
Stan 


The standard is MultiMate Advantage™ 

The word processing software program 
found on the “approved” list of most major 
companies. 

Corporate standard aside, MultiMate 


Advantage also lives up to people standards. 


ae it lets you customize to fit your 
needs. 
For example, with the new columnar 
feature, creating up to eight columns on the 
screen is no longer wishful thinking, 

Neither is printing those columns on a 
single page. In fact, MultiMate Advantage 
supports over 350 different printers. 

It also supports a new 40,000-word 
thesaurus. As well as a 110,000-word 
dictionary Complete with medical and legal 
jargon), which you can easily customize to 
include your own frequently used words. 

And ifyou still need more reasons why 
this corporate standard isn't standard, look 
no further than MultiMate Advantage's 
keyboard. It’s been specially designed just 
for word processing. 

For the name of your nearest authorized 


ut 


orate 
rd. 


Ashton‘Tate dealer call (800) 437-4829, 
Extension 234. And get your hands 

on MultiMate Advantage. 

___ Itsthe first word processing program 
good enough to live up to everyone's 





Requires IBM°PC or 100% compatible. Trademarks/owner: MultiMate/Multimate International, an Ashton-Tate company; 
Ashton-Tate/Ashton-Tate; IBM/International Business Machines Corp. © 1986 Ashton-Tate. All rights reserved. 
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Many installation procedures are easy 
to understand and require you to do noth- 
ing more than hold your breath as you 

| watch the hard disk light come on and stay 
on for along time. At this point, our best— 
and most elementary—advice is always to 
make backups whenever possible. Also, 
read the manuals—especially the photo- 
copied pages stapled together and folded 
up in the front of the manual. They contain 
many of the company’s installation tips as 
well as any changes to the manual. 

No problems are more frustrating than 
those which abort the installation process. 
Getting messages such as ‘‘Abend invalid 
parameter”’ or ‘‘File not found installation 
terminated’’ on your screen can be the start 
of a bad day. During the PC Labs LAN 
evaluation process, we started many bad 
days. However, most of our installation 
problems came from hardware, not soft- 
ware, with the major hardware problem 
being improperly configured boards. 

If your installation program is on a flop- 
py disk that must be booted and is not DOS 
readable, there is only one thing to do: 
make sure that you have met all of the 
manual’s requirements. However, you 
have a better opportunity to correct or 
modify problems at start-up if the program 
is a batch file. When you get a 
nonexplanatory installation aborted mes- 
sage, you can do some detective work by 
making two quick changes to the file. 

It’s simple to remove the ECHO OFF 


statement that usually precedes any batch | 


procedure. Then the screen will display the 
job stream, and you can see the action that 
gave you those wonderful ‘‘file not 
found” or ‘‘file creation error’’ messages. 
The problem will be easy to locate: it will 
be the command just before the error mes- 
sage. 

Many batch job writers put a > NUL: at 
the end of the network program command 
line. This is a redirection technique that 
sends the output from the program to a 
place in the computer where it is neither 
saved nor displayed—more commonly 
known as the ‘‘bit bucket.’’ This technique 
keeps the screen clear of any extraneous 
messages. To make a change, simply re- 
place the > NUL: with blanks or > PRN:. 
Redirecting the output to the printer creates 
a log of any messages that the program 


might report to you. This log also serves as | 


a handy reference when you're talking to 
technical support staff about a problem. 

TUNING AND PRUNING Once instal- 
lation is finished, you'll probably have to 
configure, or ‘fine tune,”’ the network to 
your particular needs. On the simplest lev- 
el, this refers to increasing or decreasing 
the buffers or printer spools. Expect to use 
the network for a while before you learn 


= Many batch job writers 
put a >NUL: at the end 
of the network program 
command line. Simply 
replace it with >PRN: to 
create a log of messages 
the program reports. 





the optimum settings. Changing them usu- 
ally involves editing CONFIG.SYS, 
AUTOEXEC.BAT, and any start-up 
batch files, and such changes are generally 
made to the parameters of start-up 
networking programs. Hence, using 
thoughtfully planned batch files, the net- 
work administrator can customize a net- 
work for specific needs. 

When setting up batch files, the single 
most important procedure is to document 
them. Sounds silly, doesn’t it? After all, 
batch files are easy to read and their func- 


ECHO OFF 
PATH > OLDPATH. BAT 


named OLDPATH. BAT. 








tions are evident. That might be true, but 
what isn’t always clear or remembered is 
why the functions are performed in the or- 
der or manner cailed for in the batch file. 

When the disks in the PC LAN Lab set- 
tled to rest after a long week of testing and 
evaluation, we gathered all the batch jobs 
we had created and found that they com- 
prised pretty basic tools for network man- 
agement, We hope you will find them as 
valuable as we have. 


HUNTIKILLBAT Doing disk file back- 
ups is critical, but it also can be confusing. 
Sometimes copy actions just don’t work 
the way you want them to. If you start to 
copy files from a floppy disk to a directory 
on the hard disk and suddenly realize that 
this is not what you want to do, 
HUNTKILL.BAT (Figure I) can help. 
This routine will delete files on the target 
disk only if they exist on the source disk. 
You do not have to look at all of the direc- 
tories of each disk to determine which files 
you accidentally copied. The syntax is: 


HUNTKILL esource_filespec terget_filespec 


SAVEPATH.BAT Once you start a soft- 
ware package on your server, you may 
wish to temporarily alter the path that was 
created by the start-up job stream. Many 
networks set up a PATH statement in the 
AUTOEXEC.BAT file. But before alter- 
ing the path, you should save the current 
path status for later use. The 
SAVEPATH.BAT routine shown in Fig- 
ure 2 uses redirection and takes advantage 
of the fact that the PATH statement by it- 
self will display the current path. If you re- 
direct the output from the PATH command 
to a batch file, simply executing that file 


ECHO OFF 
FOR ttl IN (%1*.*) DO DEL t2%%1 


Figure 1: The HUNTKILL.BAT routine will delete files on a target disk only if the files exist on the 
source disk. The syntax is HUNTKILL source__filespec target_filespec. 


ECHO Current PATH status saved in a file 
> CON: 


Figure 2: SAVEPATH.BAT provides a safety net by saving a PATH statement while you try out 
various alternatives. The batch file will reinstate the original path when run. 
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Onceupona midday dreary, 


While I pondered, weak and teary, 
How to find some missing theory, 
For my micro to restore; 


» denotee IBM-AT GrellLdedeettit A 
x denotee IBM-PCjr competibllity. 
(call for specific requirements) 





SOFTWARE SXTREE 2.0 Sei heielet a estes sa 37. 
SYMANTEC ~Hot 1.0(DOS utility)... 6... eee Al. 
We only carry the latest versions of products. -Q&A2.0 5th Ganaration (not copy-protected) 
Version numbers in our ads are current at press wFagtoack 5.136.000. .b cee eens 
time. Integrated software program that features a Friandlysott (not copy-protected) 
geibend ater Uumoiiersceteex + -Frendlywnter 3.2 (w/70,000 word speller) . 55. 
Alpha Software (not copy-protected) New version 2.0 has more than 100 Funk Software (not copy-protected) 
ww Keyworks 2.0.0.0... 000 cece eee $49. enhancements over the previous edition, w SidewayS3.11 0... eee eee 39. 
« Alphaithree 1.0...... 2.0.0... ce ee eee 223. including LAN support. But why should you Grephic Communicationa 
Application Techniquea buy Q & A? Beceuse it's great, it's easy, and (not copy-protected) 

Pizazz 1.0 (not copy-protected) en excellent value! A RIOBIONCEN.O 0. eueaee fons = whe lectins 199. 
See what your printer's been missing... .. 35. ~Graphwriter Combo Pack 4.3 ......... 299. 
Ashton-Tata (not copy-protected) é qi qi Harvard Assoclatea (not copy-protected) 

edBase IIPUS TA... sc ceeeeeeeeees Ge |\ ero aahas PRAISE AT PRELO@OZO e.My ci 

Framework li 1.d......6.62 2 eee ee eee Call | » import and export dBase files chrectly Infocom (not copy-protected) 

~dBase Ill Plus LANpak ............... call * Can generate reports up to 1,000 x Cornerstone5.2 .........-.-0 eee 59. 
Best Progrems (not copy-protected) columns uice’ ; Lifetree (not copy-protected) 

~PC/iFixed Asset System3.1........... 359. © Meth functions available in word * ~Volkswriter Deluxe Pius 1.0 (with 100,000 word 

~Personai Investor 1.0............ ; .+. 129. processor ie a ij “ i i at SORES SE anak eR 69. 
Bibla Rasearch (not copy-protected, #7 ‘a; wx Volkswiiter3.1.0........ 0.00. cee eee 147. 

# THE WORD 3.1 (KJV Bible)... ... i | eae ee + Volkswriter Scientific 1.0.2.0... 289. 
*/THE WORD 3.1 (NIV Bible) ........... 159. | « NEWsupport for most popular LANs Living Videotext (not copy-protected) 
Boriand International (not copy- ears call for e ThinkTank 2.1... 2.2.6.0 eee ee eee 105. 
we Turbo Tutor 2.0... 20.0... ce eee 4. 7 WR@ady WO es igen eee oe eee ne 49. 
x, Turbo Database Toolbox 1.2.....-..-.-. 41, | Forthel®M-PC, xT, & AT... $special pnce. Micro Education (MECA) (copy. protected) 
* «Turbo Graphix Toolbox 1.0...........-5 4. x »Jdim Fixx’s Running Program ........... 
* Turbo Editor Toolbox 1.0.............65 41 * ~Managing Your Money 3.0............ cr 
* » Turbo Newpak (Gameworks and Editor)... 52 Broderbund (copy-protected) * ~Menaging the Market 1.0.............. 77. 
«Turbo Lightring1.0............00.0 59. «Bank Street Writer Plus (not copy-protected, Micropro (not copy-protected) 
weWord Wizard 1.1.6... cee cee 41. w/60,000 word dictionary)... 6.6.6... 59. Easy (with 67,000 word spelier)......... 59. 
* Turbo Pascal 3.0 w/BCD & 8087 support... 59. «PrintShop........ ce eee eee 35. Easy Extra (Easy with Easy Mai} ........ 89. 
*» Turbo Pascal w/Turbo Tutor ............ 75. «Grephics Library 1.......... 000.2000 22. «WordStar3.31 0.0.6... eee eee 179. 
Turbo Prolog 1.0......... ccc eee eee 59. «Graphics Library 2...............005- 22. WordStar Propak3.31............... 259. 
* » Turbo Family Jumbo Pack............ 187. Computar Associatas (not copy eagle ~WordStar 2000 Plus Release 2......... 285. 
Wie SIGGKICK AS negate vw cae tae tare 51. «-SuperCalc41.0................000- Microrim (not copy-protected) 
* » Traveling Sidekick 1.0 ................ 43, Dac Software (not copy-protected) PE Ls en 5 8s 9 HORS 135. 
* » Traveling Sidekick w/Sidekick........... 73. Dac Accounting Tutor. A DMWO S000 1.01. Ph ees call 
aeReflex td... cc eee ee .. 87. Dac Payroll Tutor... ~R:base 5000 1.01 nn version). .... 237. 
* #Reflex Workshop 1.1 . vevees 41. ~DacPort..... ~Ribase SystemV1.0................ 359. 
We SUDSIKGY TW. Scectipee ee a eceht cre ot 4 oe Dae Matera. hc. eta. o baie Microsoft (not pony aes 
* ~Superkey/Sidekick Package ........... 69. ~DecEasyWord............ 0. cece eee ee WINIOWSN 03: rate Re ced se rae 85. 
BPI Accounting (not copy-protected) «Dac Easy:Payroll. oo. scc ike cea dee es . weMultiplen 2.01 ........ 0. eee eee 119. 
ENTRY SERIES x ~Dec Eesy Accounting ~Microsoft Access 1.01 ............... 163. 

General AccountingC.13 ............ 299, Decision Rasourcea (copy-protected) Microsoft Word 3.1.0... eee cee ae 279. 

~Accounts ReceivableC.13............ 299. «SigmMaster5.1........ 0... cece ee 157, «Microsoft Project3.0............000. 239. 

~Accounts PayableC.13.............. 299. Diagram-Master 5.0. ... 207, «Microsoft Chart 2.0 ...............85 197. 

~Business Builder................0.. 399. ».Chart-Master 8.2... 1. 287 LANGUAGES 

ENTERPRISE SERIES (networkable version) «x ~Map-Master 1.0......... 000s cece eee 245. xQuickBasic2.0............. 0.00 eee 59. 
~General Accounting 1.0.............. 399. Digital Rasearch (not copy-protected) « ~Macro Assembler 4.0 ..............05 97. 
Accounts Receivable 1.0............. 399. ~GEMDesktop1.2................005 30. «Pascal Compiler3.3..............005 175. 
~Accounts Payable 1.0 ..............5 399. ~GEMCollection 1.0 finclides GEM Write, GEM «-FortranCompiler3.31............... 229. 
Breakthrough (not copy-protected) Paint, GEM Desktop) ..........0...05 119. «-CCompiler4.0............ 0... 279. 
MTIMGNNG 2.0: i sc winnie ahd sages nia es 239. GEM Drew 1.0 (includes GEM Desktop).. 149. _-CobolCompiler2.1...............05 439. 
For the IBM-PC (XT & AT) Exclusively. 
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Dow Jonaa (copy-protected) 
Market Manager Plus.......... $159. 
~Spreadsheet Link 1.2..............0. 159. 


Executive Systema (not copy-protected) 








While I nodded, nearly napping, 


Suddenly there came a tapping, 
Mingling with my PC’s zapping, 















e ° 
Rapping at my office door. 
Microstuf ee copy-protected) Springboard (copy-protected) Scarborough (copy-protected) 
einfoscope 1.03.6... .. cee ee $45. «Certificate Maker... 6. ee $34. «~Mastertype.. 0... eee $26. 
x Crosstalk ae 3.61 . 95. weNewsroom.. 0.00... eee 35. Simon & Schuster (not copy-protected) 
~Remote 1.3... . 95. »~Clip Art Volume 1 (for Newsroom)........ 19. x+Typing Tutor 11.5..............0. eae 33. 
eTransporter 1.4 00... ccc eee eee 149. *~Clip Art Volume 2 (for Newsroom) ....... 25. 
Migant Software (not copy-protected) * ~NewsroomePro (not copy-protected).... . 79. EDUCATIONAL 
wAbility 1.0A cee Symantec (not copy-protected) 
MultiMata Intarnational (not copy- protected) POBAZ ON. cited cite alte tn ere special All educational programs listed ere 
x wMultiMate 3.31 cee eee Trua BASIC, Inc. (not copy-protected) copy-protected except where noted. 
~MultiMate Advantege3.6.............. ee PRUNUMOM Ove yeSerra vaca aise ve ch aneant E 
Nantucket Software (copy-protected) True BASIC 1.0 ........... eee ee 109. Barron’a 
~Clipper (Autumn '86).............005 349. True BASIC Fireworks (includes 3 libraries — axComputerSAT 0... eee 35. 
Paperback Software (copy-protected) 3D Grephics, PCBasic Converter, Sorting & Designware (regs. graphics bra.) 
~Wines on Disk. . . SOSICAINQ) 5s heise se Rae Seo 159. »Spellicopter (eges 6 toedul)............ 22. 
x ~VP-Plenner ...... ~Single Libraries................. each32. »European Nations and Locations (ages 9+). 25. 
Re PINON. ics eat ede eee Unison (copy-protected) «States and Traits (eges 9+) ......... 0... 25. 
Personics (not copy-protected) x oPrintmaster 6... eee eee 37. Eduware (reqs. graphics bra.) 
SmertNotes 1.0.0.0... cece eee 49. w-ArntGollery1 .......... 0. cece eee 22. s#Algebral.2,3,0r4..............0-005 22. 
Peter Norton (not copy-protected) weAnGallery2. 0... cece eee eee eee 18. Harcourt Brace Jovanovich 
«Norton Commender1.0.............. 36. WordPerfect Corp. (not copy-protected) weComputerSAT 0... cece eee 49, 
x wNorton Utilities 3.1... ee 59. «WordPerfect 4.1 (ore of the highest reted word Scarborough (regs. graphics brd.) 
Powerbase (not copy-protected) PIOCESSONS) 6 oi Se eae yes ba eas eae 239. *.Bulld-A-Book About Me (create personalized 
wPowerbase 2.2.0.0... 0. eee ee 189. »~WordPerfect Librery........... 00000 ee 59. @dventure SIONS) 6 ee 
Quarterdeck (not copy-protected) Springboard (reqs. graphics bra.) 
~DESOView 1.3.....0.. 0... cece eee 65 TRAINING * Early Games for YoungChildren......... 22, 
Rosesoft (not copy-protected) x »Piece of Cake Math : 
weProkOy 4.0... cece eee 84, ATI (copy-protected) «Easy asABC 0.1.1... eee 
Slerra On-Line * SKILL BUILDER PROGRAMS Stone (reqs. graphics bra.) 
x Smart Money 1.0...... 0.6... e eee 49, Intro end How to Use: Memory Master (eges 2 t06)............ 7. 
Simon & Schuater (not copy-protected) PC-DOS MS-DOS x ~My Letters, Numbers, Words (eges 7 fo 5)... 27. 
x »Wabster's New World Speller1.3........ 39. Compaq Typing Tutor x» Kids Stuff (eges 3 to 8)... ee 27. 
x »Webster’s New World Thesaurus 1.0..... 43. IBM-PC BASIC..... eech 33, The Learning Company (reqs. graphics bra. Ve 
« ~Webster’s New World Writer 1.01 (includes 2» TRAINING POWER PROGRAMS x »Megic Spells (eges 6-12)...........0008 23. 
Thesaurus & Spelier)................ 109, How to Use: x »Word Spinner (eges 6-10) .......... 0 ae 23. 
Softlogic Solutions (copy-protected) Lotus 1-2-3. Wordperfect dBaselllPlus  *-Moptown Parade (ages6-70)............ 26. 
x Disk Optimizer vers. 1.5...........0.05 35. WordSter Displaywrite 3 R:base 5000 x» ~Reader Rebbit (eges 510 7)............- 26. 
Software Group (not copy-protected) MultiMate Advantage » Rocky's Boots (ages 9andup).......... 32. 
PEMODIO A 5 Pincesteeiny siete ru aioe tti tv call Symphony. .....00 0.0... c eee each 43, x*,Robot Odyssey (eges 12 andup)......... 32. 
Software Pubilahing (copy-protected) Individual Software (copy-protected) Trua Basic, Inc. (not copy-protected) 
x ~PFS:Report B:01.......... 6. eee ee 77, weThe instructor... . 6. eee 26. «Calculus (reqs. Tue Basic package)....... 32. 
&oPPSENOBIOL. a cine el eea ne eenae 84. «Professor DOS. ......... 00. c eee eee 33. *.PreCalculus (regs. Tue Basic package) .... 32. 
wPFS:Greph B:01. 0.2... eee 84. Tutorial Set (both tems ebove).......... 49. »*.Probability (reqs. True Basic package) .... . 32. 
x PFS:Write C:01 eee 84, w~Typing Instructor Il... 6... kee eee 26. Trigonometry (reqs. True Basic package)... . 32. 
x »PFS First Choice 1.0 (includes word processor, +. Training for Lotus 1-2-3 (for vers. 1A & 2)... 37. Algebra (reqs. Tue Basic package) ........ 32 
spreadsheet, detabase, communications). 89. «Training for dBeselll................. 37, 
~Protessional Write 1.0 (not copy-protected) 119. *.-Training for Project Menegement........ 37. RECREATIONAL 
~Personal Publisher 1.0 (not copy-protected, Microsoft (not copy-protected) 
formerly CHICKA) 6.6 109. ».Learning DOS (foreny version) ......... All recreational programs listed are 
~Professional File 1.0 es copy protected). 149. copy-protected except where noted. 
~Hervard Presentation Graphics A:01 (not 
Copy-protected)............ esses 245 1- 800/ 243- 8088 Blue Chip 
~Hervard Total Project Manager 1.12 (not Reaistic financial simulations. 
Copy-protected).. 6... cece cee eee awAmerican Dream . 0... eee 36. 
Softstyle (not copy-protected) ve a “yong Wie BOON cote cater ate waist wianest a ach 36. 
« »Printworks Dot Matrix 1.05............. 39. : Meriow, NH 03456 310M Her MINONAMG 2's os Peccrcas ets ten ee vals 36. 
~Printworks Laser 2.12 (use your Laser printer for 603/446-3383 PP SQUION Fie cchucatcag es tae cabo oe 38. 
everydey WOrK) oo. eee 69. BR ANIVCOONE, Sennheiser aokeare Sete 36. 
For the IBM-PC (XT & AT) Exclusively. 
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Could itbesome help from nearby, 
Entering my frantic sphere by 
Shoving right before my clear eye, 
Basics of computer lore? 











Broderbund (reqs. graphics bra.) * Star Scenery Disk—San Francisco ...... $15., 
LODE RUNNEE. Scc-5 5 3. gia ces * Package of all6 Western Airports ........ 69. 
# Championship Lode Runner. ........... Horchoure Scieciel XOR (not copy-protected) 
» Ancient ArtofWar... 0.0... .. 0. eee eee through December 31, 1986 ~NFL Challenge (be the coach)........... 79. 
* Breakers (text game)... ee i 
* 7B SP Peewee rere eee e ere seeecrns NTR (No Tools Required) HARDWARE 

«Murder bythe Dozen ...............0 Lg hock Manufacturer's minimum limited warranty period 

Electronic Arts (reqs. graphics brd,) Great. You bought this incredible $8,000 is listed after each company name. Some 
«Pinball Construction Set ............... computer complete with printer, monitor, all products in their line may heve longer warranty 
«Music Construction Set............0.05 kinds of documentation, and other stuff. But periods. 

«Dr d/Larry Bird One-on-One ............ now that you're home, what do you put it all 
H EOAMIGH os Me sept ate eects cies vc on? Well, you could take over the kitchen AST Research ... 2 yeers 
Friendtysott (not copy-protected) table, set up e couple of TV trays in the den, YOPRIBIIGIS ek. sai. s eee exe 
«PC Arcade (10. games) ...........00005 or do it the easy way. Give us ¢ call. Second senal, parallel or game port 
Funtastic (reqs. graphics brad.) SixPakPlus 64k C/S/P includes Sidekick vers. 
Great arcade style games ¢ Desk measures 36"W x 29D x 28"H, 1.5 not copy-protected & DESQView..... . 169. 
#eBIQ TOD. oases eee cles. cee cece adjustable legs for uneven floors SixPakPlus 384k (fully populated)........ 209. 
* Cosmic Crusader... 22... ccc eee Made of highest quality steel, with = 1xPakPremium 256k 
«Master Miner... ...... 0... c cece eee laminated 1 */.” thick tabletop (available in upgrades to 1 Meg on board, 2 Meg w/ opt. 
# Snack Attack When cee calc ss. oak, teak, or walnut finishes) piggyback board; EEMS compatible, includes 
Hayden Software (reqs. graphics brd.) ¢ Heavy-duty construction, crafted to the DESQVIOW 3... « Steisicycjsias sce tes Sos 319. 
+ Sargon Ill (highest rated Chess program) .. . 32 specifications of e major American SixPakPremium Piggyback Board 512k... 189. 
Infocom (not copy-protected) computer manufacturer Flashpak (accelerator board)........... 369. 
interactive © Large, Integral shelf for storing paper, ~ Advantage 128k upgradeable to 1.5 Meg 
levels shown in italics manuals, and other materials : Sidekick version 1.5 not 
» STANDARD © No Tools Required for assembly, precision copy-protected and DESQView ......... 369. 
sEnchanter «the Witness * Planetfall Srfap-fit components v7 Premium 51 
«Cutthroat «Wishbringer «Zork | upgrades to 1 Meg on board, 2 Meg w/ opt. 
«Ball Fooblitzky piggyback board; EEMS compatible, Seapias?™ 
«Hitchhiker's Guide.............. each DESQUIOW 3a. Ses sce oie s + oso tear 
* “ADVANCED ~ Advantage Premium Piogvbedk Board 512k 20, 
Zork Il Zork Ili Sorcerer PCSoftware (not copy-protected) OBIE ce danas 579. 
A Mind Forever Voyeging......... each 27. «Championship Blackjack .............. 28. S250 We. oes ane ‘ | 579. 
% “EXPERT * ~Armchair Quarterback ...........6..0. 2S) SQ5 110 PB coke tata reiate 639. 
SPORDNBENT clits Sesame oi sare sea ae 28. ee ChOSS 20010. 6.6 ies cl wec ere ceteeees 25. RAMpage! 256k upgrades to 2Mb....... = 
Invisiclues (hint booklets). Specify game ..... 6. «Championship Backgammon........... 26. ~RAMpage! AT 512k upgrades to2Mb..... 
Microleague Sports (reqs. graphics bra.) Slerra On-Line (reqs. graphics bra.) Both RAMpage boards support EMS oe a 
* »Microleague Baseball................. 25. «Championship Boxing ................ 24. support EEMS, and include DESQView. 
Microprose (reqs. graphics bra.) 1 MACK COUNON oo. ci Seeide ceeece ae 25. Amdek ... 2 years 
«vF-1§ Srike Eagle... 0.0... eee eee 22... ‘ke SPACO QUCSHYH Sone ie eet screens 32. Video 310A mono monitor (amber)... ..... 159. 
* Silent Service (WWI! submarine in the South tKing’s QUE. 6... csc ck cece eee 33, *-Color600-AGB................eeee 399. 
RACHIO) IE ve. stares Se eevNaia-o ow oia do einichee ateckye 22. #King'sQuestll.... 2... ee eee 33. ~Color722-EGAcompatible........... 519. 
woHelicat ACO... 66. ccc eee eens 22. «King’s Questll................ 0.00 32. Compucable ... lifetime 
CE Lu] Cla Pe a ee a 22. Simon & Schuster Plastic Keyboard & Dnve Cover Set....... 15. 
de gts’ Re EE eee ee 22. «Star Trek/Kobayashi .................. 27. IBM Mono Screen Enhancement ........ 17. 
Microsoft (reqs. graphics brd.) Sir-Tech ~9-to-25 Pin Senal Converter cable ........ 19. 
«Flight Simulator 2.12.................. 82) Ga WIZE IY ceo Mitre fess fo hs Gri crete ~A¥-to-Smartmodem cable .............. 19. 
Mindscape (reqs. graphics bra.) Spectrum Holobyte (reqs. graphics bra.) ~15-foot Parallel cable.................. 27. 
~Balence of Power (avoid nuclear war)... ... 30. «Orbiter (Shuttle si 
1Step Software (reqs. graphics bra.) RPGATO Boe ois he ec es 
* Golf's Best (Pinehurst)... 6... |. %&Telistar 2 (Search the skies) 
« Golf's Best (St. Andrew's) Sublogle (reqs. graphics bra.) 
Origin Systems (reqs. graphics brd,) «Night Mission Pinball ................. 
ed 1111 MI, ROMEO oo sie RR dn age Dae ee aps 
Parlor Software (not copy-protected) * Scenery (airport) disks for Jet... ... 
x Bridge Parlor (best Bridge simulation)... .. . 49. «,Japan Scenery Disk... .. ............ 
For the IBM-PC (XT & AT) exclusively. 
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“*Ifits PC help youreneeding, 


For assistance ‘you are pleading, 
Check the magazine you're reading; 
Solve your problems evermore.” 


Curtis ... lifetime 
ACCESSORIES 
* »Low Profile Titt and Swivel Pedestal. ..... 
~PC Pedestal (for BM Mono or Color) : 
ReSIBIC Matias scent os scenes ces otha S 
Portable Pedestal (for portable computers) .. 36. 









a» PrintegStand tun. oats. Me Me we 18. 
System Stand (for IBM-PC & XT)... . . 19. 
x» » Universal System Stand ......... £25: 
Crystal 150 Watt (line conditonen)........ 123. 
x Crystal 300 Watt (line conditioner)........ 159. 
CABLES 
Smartmodem-to-IBM Cable ............ 17. 
Keyboard Extension Cable (3 to 9 feet)... . . 27. 
»Extension Cables for IBM Mono Display ... 33. 
~Color and Monochrome Extension cables. . 39. 
~Printer-to-IBM cable .................. 17. 
SURGE SUPPRESSORS 
x Safestrip (6 outlets)... 2... eee ee 21. 
xDiamond (6 outlets)... ee eee 29. 
x» »Diamond-Plus (w/FAX & modem protection) . 41. 
x» Emerald (6 outlets; 6 foord) ............ 36. 
«Sapphire (3 outlets; EMI/RFI filtered) ...... . 47. 
x» »Ruby (6 outlets; EMI/RFI filtered; 6 ftcord)... 55. 
*Ruby-Plus (w/FAX & modem ion)... . 65. 
«Command Center ...... SPECIAL 40. cs 79. 
DCA ... 1 year 
»Smart Alec (5257 emulation board) ...... 639. 
»lrma (3270 emulation board) ........... 729, 
virma Keyboard... 6... eee eee ee 259. 
Epson ... 1 year 
x EX-800 printer (80 column, 300 gps) ...... call 
x EX-1000 printer (196 column, 300 cps)... . . call 


x FX-85 printer (80 column, 160 cps)... ..... call 


* /FX-286 printer (136 column, 200 cps)... . . call 
x LX-86 printer (80 column, 120cps)........ call 
+ LQ-800 printer (80 column, 180 ops) ...... call 
xLQ-1000 printer (136 column, 180 cps)... . call 

call 


x LOQ-2500 printer(136 column, 324 cps)... . . 
* ~ 420i printer (136 column, 420 cps). . : 





Hercules ... 2 years 
All Hercules boards come with parallel port and 


FREE parallel printer cable. 
~Hercules Color Card.............-0-. 189. 
~Hercules Graphics Card.............. 189. 
~Hercules Graphics Card Plus ........... call 
»Graph X Software... 6.6.6... 6. ee eee 42. 


intel ... boards: 5 years; chips: 1 year 

Above Board PC 64k (upgrades to 2 Meg). . call 
Above Board AT 128k (upgrades to 2 Meg). . call 

Above Board PS-PC C/S/P (upgrades to 7.5 


Meg) 
»Above Board PS-AT S/P (upgrades to 1.5 Meg or 


higher wipiggyback).......6...6..006. call 
8087 (for IBM-PC & XT)... 6... wee 119. 
8087-2 flor 8 Mhz computers) .......... 169. 


80287 (for 6 or 8 MHz IBM-PC AT & XT 286). 195. 

-80287-8 (for 10 MHz & faster IBM-PC AT)... 269. 
Kensington Microware ... 1 year 

wer MASOMPIECe 0. eee ee eee 


ee pee otk ei ee 
5153 keyboard with touch pad 
Kraft ... 1 year 








33. 

»Executive Cursor Control 2.0 wijoystick. ... . 37. 

Game Port for AST SixPak/SixPak Premium . 25. 
Microsoft ... 1 year 


Microsoft Bus Mouse with software 6.0... . 127. 
* Microsoft Serial Mouse with software 6.0... 135. 


xdunior Mouse with PC Paint 2.8 (connects directly 


NSiLogic ... 3 years 

~EPIC (video adapter, EGA compatibke). . 
Orchid Technologies ... 1 to 2 years 
Conquest Multitunction Board @k upgrades 


. $279. 


to 2Mb, fully supports EMS spec... ..... 264. 
~PC Net AdapterCard ................ 319. 
~PC Net Cluster Kit (cabling for two PCs and 

SOWETO) 5 PA eke sccc tks chennsd, © dee Saver ee 69. 
»Eccell Multitunction Board forthe AT...... 399. 

Tiny Turbo 286..... 00... cee eee ee 445. 
~PC Turbo 286e wil Meg.............. 739. 


PC Turbo 286e Ram Daughtercard 1 Meg . 269. 


TUMBOEGA, Ris. Rees scua tens « eiersie ee. 589. 
HEGAE Eo .5, oe. ius Setter slscs 289. 
Princeton Graphics ... 1 year 
*Text (green or amber) switch for HX-12.... . 22. 
»MAX-12E Amber monochrome monitor... 179. 
x HX-12RGB monitor (690 x 240)......... 449. 
~HX-12E (EGA compatible)... 0.2.6.6... 539. 
Quadram ... 1 to2 years 
»Quadcolor 1 (standard CGA card)......... 99. 
Expanded Quadboard 
Qk (upgrades to 3BAK).. eee 99. 
384k flully populated) ................ 149. 
xMicrofazer Printer buffer 64k (paralie) ..... 159. 


»»Microfazer Il Printer buffer 64k (expandabie fo 


512k, selectable input/output modes)... . . 249 
~QuadEGA+ (haifcard)...........0..0. 349. 
SMA ... 30-day money-back guarantee 
PC-Documate Keyboard Templates 
available for: 
~DOS/Basic 3.0-3.1 WordStar 
~Lotus 1-2:3 »WordStar 2000 
Symphony ~MultiMate 
Framework WordPerfect 
7OBASe li. oo ihe at eae each 12 


Some templates also available for Key tronics 


keyboards. 
Toshiba ... 1 year 
Toshiba printers are 24 pin dot mainx. 








~Printer-toJBM cable ...............00. to PCr serial port)... ee 99. P3211 SIP printer (0 cokuwnn, 276 cps)... . . 519. 
Everex ... 1 year ~PC Mouse with PC Paint+ ............. 127. *.-P351 S/P printer (736 column, 288 cps)... 1049. 
~Evercom Il 1200 Baud Internal modem (half ~PC Mouse with Dr. Halo)... 6.0.6... 139. Toshiba T1100 PLUS Laptop Computer... . call 
card, wisoftware). 66. ee 137. »PC Mouse with Ready and PC Paint+ .... 149. Toshiba T3100 Laptop Computer ........ call 
5th Generation ... 6 months NEC ... 2years Tseng Labs ... 1 year 
x Logical Connection Print Buffer 256k... .. 299. —.Multisync monitor (EGA compatible) ...... §79. ~EVA(EGAcard)..... «0.0... eee 317. 
FTG ... 2 years Onder the NEC Multisync monitor with any EGA Video7 ... 2 years 
slight PON. es osc fe ada er sav 195. card and get $19 off. Offer is good through 11/30. —--VEGA(halfcard) ..... 0.0 329, 
~Demo Disk for Light Pen............... 39 VEGA Deluxe (w/FREE Microsoft Windows) . 399. 
we 2 years 
x -Smartmodem 300.002.2226. 139. 1 -800/ 243-8088 DRIVES 
«-Smartmodem 1200. .............055- 389. 
~Smartmodem 1200B (w/Smartcom Ii)... .. 349. 5 ‘ I2interface ... 1 year 
-Smartmodem 1200B (no software)... -. 8 C= “Roa 20 Meg Hard Drive Card (85 ms) ........ 459, 
x -Smartmodem 2400.2... 2... eee 589. lhe Mariow NHoadse | OM (OMEGA ... 90 days 
~Smartmodem 2400B (w/Smartcom I) .... 529. 603/446-3383 Bernoulli Box 20 Meg w/PC2 card ...... 1849. 
»Smartcom Il 2.1 (software). 6... 6... 89. 10 Megcartridge .................0.. 51. 
For the IBM-PC (XT & AT) Exclusively. 
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**Justone toll-free call to Marlow, 


Experts there will end your sorrow.” 
“So my brow will no more furrow?” 
Quoth the maven, “Nevermore.” 


Bernoulli Box 40 Meg wiPC2 card ..... $2449, 
~Bernoulli Plus (Two 20 Meg Bemoulli Drives 
w/80 Meg Winchester, includes PC2W card) 3799. 
With PC 2BW Bootable Card ......... 3859. 
~PC2B (Bootable)Card............... 229. 
20 Meg cartridge.................00. 67. 
Bernoulli Box Care Kit...... 20.22... 79. 
Mountain Computar ... 1 year 
~Dnve Card 20Meg (80ms)...  ....... call 
~Drive Card 30 Meg (78ms).... ........ call 


Seagate ... 1 year 
20 Meg internal Hard Drive (w/controller and 
cables, 65 ms) 389. 
20 Meg Internal Hard Drive (w/Western Digital 
controller and cables, 65 409. 
~20 Meg intemal Hard Drive for AT (40 ms). 569. 
~30 Meg Internal Hard Drive for AT (40ms). 689. 
Tandon ... 1 year 
New suanens Card 20 Meg (85 ms) 
TEAC ... 1 year 
PC, XT 360k Drive (5'/" haif-height, 
ED-SEBV) FR ooo «sss ease Ee es ea 
Toshiba ... 1 year 
PC, XT 360k Drive (5%" halt-height). ... .. 
AT 360k Drive (5%" halt-height) 
External Drive 51/4” for Toshibe Laptops. . . call 
Floppy Link for Toshiba Laptops. ........ Call 
Western Digital ... 1 year 
File Card 20 Meg (w/XTREE, 80 ms) 


MEMORY 


64k Memory Uparade Set for IBM-PC or XT 
system board or any memory board 
150 nanosecond (set of 9) 

128k Memory Uparade ry for IBM-AT 

System Board (9 chips piggyback 
~256k Memory Upgrade Set for any 

IBM-AT memory board (9 chips) 

DISKS 


All disks heve e lifetime warranty. 
DS/DD Disks for the PC & XT (40 TPI). 
«Verbatim Datalife (70 disks per box) 


* ~Maxell MD-2 (70 disks per box). ......... 19. 4. 
Dow Jones Membership Kt............ 24 For computers and Bernoulli Boxes, pay actual 
DS/High Density Disks forthe AT(96 TP). x -TheSouree............-.00 0000s, 30. UPS charges. Call for UPS Blue or UPS 
eu ocecta aa tele i d BAS a Nex-Day-Air, For all other i add $2 per 
a iy hae eae brditits mance carats on 1-800/243 8088 to UPS shoeing. We wi int ically 
Maxell (7 BOFDOX) . oon cts Seca e -, Ct use UPS 2nd-Dey-Air at no extra charge if you are 
3%” Double-sided Diskettes (720k) CIRCLE 339 ON READER SERVICE CARD more than 2 days from us by UPS ground. 
Verbatim (10 diskettes)... «6... eee 26. Hawail: For monitors, printers, and drives, actual 
Sony (10 diskettes) ............. 0.0006 26. 6 Mill Street 310M UPS Blue charge will be added. For all other 
MAXELL (10 diskettes)................ 26. Martow, NH 03456 items, add $2 per order. Alaska and outside 
3M (10diskettes) .............. 0.000. 27. 83 Continental US: Call 603/446-3383 for 
BASF (5 diskettes)...............0000. 14, information. 
For the IBM-PC (XT & AT) exclusively. 
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PC Connection 
Service Center 


Did you know that we are an authorized 
Epson and IOMEGA service center? We 
typically offer twenty-four hour turnaround 

on serviced items. Our labor charge is only 
$25 per hour. Call 1-800-PCC-TECH 
extension 138 for e free telephone diagnosis. 


Junior Happiness 


Christmas comes but once e year 
so our Jr. Specials now are here 
bringing joy to Juniors far and near 
«Jr. Drive Kit (includes Creative Firmware 


Drive lA adapter, power supply and Control 
Data Floppy Dnve) $199. 


#Jr. Electric Desk (includes word 
processor, database, spreadsheet, 
communications on 2 cartridges, one 
program disk and one tutonal disk)... $69. 


MOUSE SYSTEMS 
wJr. Mouse w/PC Paint 2.8 (w/software 
and pad, regs. 256k and the IBM-PCjr 


FINANCIAL SOFTWARE 
edt. Financier (reqs. IBM BASIC 


KEYTRONIC 
aJr. 5151 Deluxe Keyboard 


INFORMATION SERVICES 


x -Compuserve Information Service 
{includes subsenpton, manual, $25 usage on, 
monthly publicabons) 


MISCELLANEOUS 


Concepts 
«~Flipn' sae pela said 
«Flip 70 disks) 

Kalmar 
* » Teakwood Disk Holder (hoids 50) 
* ~ Teakwood Disk Holder (holds 700) 
PC Connection 
Computer Toolkit (all the tools you need to go with 
your PC in a software style binder; great gift 
TO ee oe 8 ee ee yee oy 
Clear Hard Jip Peadamalen ks ead 
Holder (PC & XT) 


OUR POLICY 


@ We accept VISA and MASTERCARD. 

@ No surcharge added for charge orders. 

@ Your cardis not charged unt! we ship. 

@ |f we must ship e partial order, we never charge 
freight on the shipment{s) that complete the 
order. 


@ No sales tax. 

@ AUS. shipments insured; no additional charge. 

@ APO/FPO orders usually shipped 1st Class Mail. 

@ Allow 1 week for personal and company checks 
to clear. 

@ UPS Next-Day-Air available. 

@ COD max. $1000. Cash or certified check. 

®@ 120 day limited warranty on all products. * 

® To order, call us anytime Mondey thru Friday 
9:00 to 9:00, or Saturday 9:00 to 5:30. You can 
call our business offices at 603/446-3383 
Monday through Friday 9:00 to 5:30. 


SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: For monitors, printers, and 
floppy drves, add 2% for UPS ground shipping. 
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PC Puzzle. 


Putting the PC's together again. 
l' the enigmatic town of Marlow, NH (pop. 544), 


there's nothing we like better than a good fit. Fields 
and streams. Peaches and cream. You and your lean 

mean micro machine. 
In the old days, putting together a PC system was 


child’s play. But now there are thousands of programs 


and penpherals to choose from, and it takes experience 


to find a perfect match. Other com- 
panies might try to solve your PC { 
puzzle by shoving in any old com- 
ponent. We always take the time 
to find the night pieces for your - 
applications, your budget, and 
your existing system. 


Get the picture? 

You see, there's no point in buying 
a board without the bytes to boot 
it. Or a printer without a port to 
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prompt it. Or a game without the graphics to grab it. 
There's a solution to all these PC puzzles, but you 
have to see the whole picture—and we're in the perfect 
position to do it. Because we've helped hundreds of 
thousands of PC users piece their systems together. 


See the Connection? 
Since we spend all day helping you solve your 
PC puzzles, we thought you might 


- enjoy spending some leisure time 
» solving ours. 5o we're offering a 
» free 1000 piece PC Connection jig- 
saw puzzle to anyone who places 
| a $500 order between now and 
November 31. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, call ahead to make sure 
what you want is in stock. 


peer’ 


rt 


The PC Connection puzzle, featuring our con- 


found|ng flttte mascots in one of thelr most 
famous poses. Suitable for beginners and 
advanced users. Offer not available to net 


accounts, Limit one 





per customer. 


For the IBM-PC (XT & AT) exclusively. 
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@ NETWORKING TOOL KIT 


will set the path back to what it was. You 
could also use this technique to duplicate 
the same path for another system or with 
the DOS SET command to save the envi- 
ronmental parameters. 


LOGON.BAT While most network sys- 
tems have some sort of log-on program 
and a set of welcome messages, you might 
prefer to customize log-on procedures. 

In the example shown in Figure 3, the 
environmental variable USER sets the us- 
er’s log-on name. This variable is then ac- 
cessible by any other batch job that refers 
to **%USER%’’. The network log-on 
command follows with its own parame- 
ters. If the network log-on command re- 
quires more than one parameter—such as a 
password—you must also pass that param- 
eter to the log-on command. You may or 


ECHO OFF 
CLS 
SET USER=%1 


(logon) \\servername\s1 %2 > 
(link) d: \\servername\sharename 


2 
CD \8USERt 





may not want to put the > NUL: after the 
log-on command. Use this technique if 
you don’t really want a welcome message. 
Leaving > NUL: off will let you know of 
any errors during the log-on message. 

Figure 3 also shows the use of a net- 
work command called LINK. This com- 
mand is found in 3Com’s Ethernet, 
AT&T’s StarLAN, and similar systems. 
System administrators in Novell networks 
might substitute the MAP command. In 
general, such commands link or map cer- 
tain subdirectories on the server's hard 
disk to a workstation drive letter. In this 
case, we linked a named subdirectory on 
the server’s disk as a D: drive. 

Then the program goes to the user’s 
home directory by using the USER envi- 
ronmental variable. The next three lines 
are meant to be used with another utility, 


(example only) 
(example only) 


COPY d:\WHO\X d:\WHO\$1.USR > NUL: 
ECHO User: %1 signed on > d:\WHO\USERLOG. FIL 
TIME < d:\WHO\CR > d:\WHO\USERLOG. FIL 


Figure 3: LOGON.BAT creates a customized log-on procedure. The syntax is 


LOGON myname password. 


ECHO OFF 
CLS 


(link) d: \\servername\sharename 


DEL d:\WHO\tUSER% .USR 


(example only) 


ECHO User: %USER® signed off > d:\WHO\USERLOG. FIL 
TIME < d:\WHO\CR > d:\WHO\USERLOG. FIL 


(unlink) ds 
A 


(logout) (example only) 


(example only) 


Figure 4: LOGOUT.BAT is the complementary command to the log-on procedure shown in Figure 


3. The syntax is LOGOUT. 


ECHO OFF 


CLS 
(link) ds: \\servername\sharename (example only) 


ECHO Users currently logged on: > con: 


DIR \WHO\*.USR 
(unlink) d: 


(example only) 


Figure 5: WHOSON.BAT, when used together with LOGON.BAT and LOGOUT BAT, will give 
you a status report showing which users are currently logged on to the network. 








called WHOSON, which is described lat- 
er. It copies any arbitrary file in the WHO 
directory to a file called by whatever the 
user’s log-on name is. This stratagem 
serves as a flag to display the names of any 
active users on the network if such a utility 


= Some networking soft- 
ware doesn’t include a 
function that tells you 
who is using the system. 
With WHOSON.BAT, 
you can see who is 
actively logged on. 


is not already provided. The log-on times 
are recorded in a journal file for accounting 
purposes. The syntax for the example 
shown in Figure 3 is: 


LOGIN myname password 


Using Figure 3 as a model, you can 
change the syntax of the LOGON and 
LINK commands to match the command 


names used in different networks. 


| LOGOUT.BAT Use the LOGOUT.BAT 


routine shown in Figure 4 in conjunction 
with the LOGON command. Essentially, 
it performs the reverse of its sister batch 
file, LOGON.BAT. The reason that we 
create a link at the beginning is to make ab- 
solutely sure that we can go back to the Y: 
drive later to update the USERLOG.FIL 
and the WHO directory. Then we unlink 
and return to the A: or starting drive and 
use the network log-out command. The 
syntax is LOGOUT. 


WHOSON.BAT Some networking soft- 
ware products do not include a function 
that tells you who is using the system. 
With the little batch file called 
WHOSON.BAT (Figure 5), you can 
quickly sce who is actively logged on to 
the network—providing, of course, that all 
the network users are using the two 
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NOW 
$599, 


LAUGH, CLONE, LAUGH! Who 
would guess that our AT jr has 
more on the ball than his big 
brother? 

AT je not only delivers fantastic 
features at fabulous prices, but 
gives you top quality in design, 
components, materials, and con- 
struction! 

And for reliability, every AT jc is 
burned-in at the factory prior to 
shipment. 

No IBM* compatible system 
gives you more capability and 
value for your dollar than our 
incredible AT jr. 


AT jr. 
on an Intel 


$599, 8088-2 (or NEC 


¥20-8) CPU, running at 4.77 MHz 
or 8 MHz, selectable; handles 
PC DOS” MS DOS” XENIX> and 
other operating systems, plus a full 
range of IBM-compatible software. 
The standard system has a “0” 
wait state on memory, and operates 
many times faster than the IBM 
PC/XT. Offers 640 KB of RAM on 


This feature-packed 
model is based 


ATi ¥ 







the motherboard; 360 KB floppy 
disk drive; eight expansion slots; 
LED indicator for the turbo mode; 
AT-style keyboard; 135-watt integral 
power supply; and security key 
lock. Optional features include a 
40 MB hard disk (38 ms), EGA, 

and an 8087-2 math co-processor. 


LAP TOP. “7s 


$1699, to" 


Top system 
® gives you full 
IBM compatibility in less than 12.2 
pounds of high-powered computer. 
Features an 80086 microproc- 
essor, giving you twice the speed of 
IBM's lap top; 640 KB of memory; 
two 720 KB, 3.5-inch disk drives; 
an 80-by-25 LCD display with 
640 x 200 resolution; RGB and 
printer ports; and a 1200 baud 
internal modem, optional. 
AMT-286, “7s 
* of-the-line 
AT system 


$1199, so, 


the IBM PC AT® at a fraction of the 


FREE! a $185.00 VALUE. 
With any order of $1,000 or 
more, AMT will send you, abso- 
lutely FREE, a Micro brand dress 
wristwatch. Finest precision 
Japanese quartz movement. 
Specify male or female size. 


<<, 
ate, 
5 


price. Tagged “Best Priced” by PC 
Week, March 1986 issue. 

Our phenomenal AT has a 
16-bit Intel 80286 CPU running at 
8 MHz (10 MHz or 12 MHz optional); 
640 KB of RAM, expandable to 1 MB; 
1.2 MB floppy disk drive; accom- 
modations for 20, 30, or 40 MB 
hard disk drive; a socket for an 
Intel 80287 math co-processor; and 
a “0” wait state on memory, 
optional. 


DON’T WAIT—CALL NOW 
Pick up your phone now and 
get full details or place your order. 


AMERICAN MICRO TECHNOLOGY 
14751-B Franklin Avenue 
Tustin, California 92680 
Phones: (714) 731-6800; 
in LA call (213) 477-6320; 
in Bay area call (415) 490-7967 
TWX 5106003265 AMT USA 


“Prices and availability subject to change without 


notice 


Registered Trademarks—I{BM, IBM PC, {BM PC/XT, IBM PC AT, PC DOS: international Business Machines Corporation; MS DOS, XENIX: Microsoft. 
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@ NETWORKING TOOL KIT 


LOGON and LOGOUT commands as de- 
scribed above. The syntax is WHOSON. 


MEMO.BAT Many networks don’t 
come with a mail utility program. 
MEMO.BAT lets users create simple 
memos with EDLIN and then save and re- 
trieve them. This routine (Figure 6) will 
put the time and user stamp in the memo 
text after it is created. The first parameter 
gives the type of function that you want 
memo file to do, read, or send. The sec- 
ond, used only with Send, indicates the 
user name of the person to whom you wish 
to send a memo. The syntax is: 


MEMO r 


or: 
MEMO s dave 


TASK.BAT During our testing, we 
found that we needed some convenient 
way to start running benchmark task files 





on each workstation in the network. | ning on different network workstations. 
TASK.BAT (Figure 7) was our solution. It | You can use it to run backups, do training, 
permits remote control of batch jobs run- | or to test the network in various ways. The 


ECHO OFF 


eR. GOTO READ 
ef. GOTO READ 
e+ GOTO READ 
ECHO Enter the memo text below using EDLIN. > con: 
ECHO When finished, file the text > con: 
EDLIN TEMP. FIL 
ECHO Linking to network drive > con: 
(link) d: \\servername\sharename (example only) 
ECHO Memo from: %USER& >> d:\%2\MEMO.BOX 
TIME < CR >> d:\%2\MEMO. BOX 
COPY d:\%2\MEMO.BOX+TEMP.FIL d:\t2\MEMO.BOX > NUL: 
ECHO Memo sent to: %2 > CON: 
GOTO END 
:READ 
(link) d: \\servername\sharename (example only) 
MORE < d:\MEMO.BOX 
:END 


Figure 6: The first two parameters in MEMO.BAT allow you to either read or send a memo. The 
syntax is MEMO 1 or MEMO s dave. 


THE CORRESPONDENT™ HAS ARRIVED 


1 | READY TO DO BUSINESS WITH THE IBM CONVERTIBLE® 
IM - IN = An Internal modem daveloped by Holmes Microsystems for the IBM 
Convertible is NOW availebla end ready for shipmanl. 


& Powertul Mano; #t Tool for 
Planning and Tracking Projects 


KEY FEATURES 


Mumbar a 


The Correspondent™ is a 3001200 baud, Hayes” compatibla, internal 
direct connect modam. Tha Correspondeni, with it's software, allows for 
usa of Iha most popular communications software such as Crosstatk™, 
Smertcom li? , Access™, and PC Talk.™ 


FEATURES 


intarnal Modal - no naed to have expensive seriel port. 

Hayas Compatabla - go with tha industry standard. 

Low power operation - ideal for tha Convertible” environment. 
Installation - requires only a phillips screwdriver. 

Compatibility - communicates with all popular modem software. 
Comes complete - software, modam, and phone cable. 

Auto Answer / Auto dlai - no awkwerd or tedious softwere staps. 





Introductory Price - 299.00. Reg. 399.00 


As you can see tha Correspondent™ has definately arrived. We also have 
very ettrective deeler Margins. 


Ask us aboul our 3.5 disk drive for 299. 00 


the PC as well. 


Holmes Microsystems, Inc. 
870 Eest 9400 South #103 
Salt Lake City, UT 84070 





801-572-6865 


Breakthrough Software Corporation, 505 San Marin Drive, Novato, 1-800-443-3034 


CA 94947 For the dealer nearest you call (415) 898-1919 Send $10 


for a tnal size version of TIME LINE 
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| «75% -100% 
FASTER 


(See below) 


The IBM PC AT® laid the foundation. AMT 
accepted the challenge, and put its AMT-286 


AMT-286. 
into orbit. Now you can get the best of both 


$1199, sores: 


¥% SPEED. The standard AMT-286 offers a 10/6MHz switchable 
clock rate, with a 12/6MHz switchable clock available optionally. 
That’s 75% to 100% faster than the IBM PC AT. 


AT jr. 


$599 








AMTE-286: 
More THAN AN 


IBM’ 
Look ALIKE. 


Screen disptsy courtesy 
fof Kelly industries, 

 nvernational Graphics 

Division 


This feature-packed model has an Intel 8088-2 running at 
4.77MHz or 8MHz, selectable—many times faster than 
the IBM PC/XT®. Also has a “O” wait state on 
memory, and provides 640 KB of RAM on the mother- 
board. Offers eight expansion slots, an LED indicator 


for the turbo mode, and a key lock. Optional features include a hard 


MAIN MEMORY. User-friendly programming takes lots of RAM. The 
AMT-286 comes with 640K, but can be expanded 
to an incredible 6 MB. IBM can't say that. 


MASS STORAGE. Up to 60,000 pages of 
words and numbers—a full 120 MB of 
storage—can be crammed into the AMT-286 
hard disks. That's twice what the IBM PC AT 
can handle. 


OTHER GOODIES. intel's fabulous 80286 
16-bit microprocessor chip on an American- 
made motherboard. 1.2 MB floppy disk; and 


FREE 


, A $185 Value. 


accommodations for an 80287 math co- 
processor. The system runs all software Case ae ay ary Hien Peer 
ee a With any order of $1,000 or more, AMT 


will send you, absolutely FREE, a Micro brand 
quartz wristwatch. Specify male or female size. 
Only one watch per customer. 
(Offer expires December 31, 1986) 
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For $1199, how can you lose? 


trademarks IBM, IBM PC/XT, IBM PC AT: 
International Business Machines Corporation 





disk, up to 40 MB (38 ms), EGA, and an 8087-2 math co-processor. 


Says PC Magazine, October 14: 
“AT jr. earned the lab staff's praise for. .. 
construction quality.” 
REACH FOR YOUR PHONE. All orders 
filled immediately, following complete systems 
checkout and 72-hour factory burn-in. 





AMERICAN MICRO TECHNOLOGY 
14751-B Franklin Avenue 
Tustin, California 92680 
Phones: In Orange County call (714) 731-6800 
In LA call (213) 477-6320 
In Bay area call (415) 490-7967 
TWX 51060032605 AMT USA 
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ECHO OFF 
cus 


= NETWORKING TOOL KIT 


IF EXIST C:\FLAGS\ABORT DEL C:\FLAGS\ABORT 


sSTART 


CLS 
ECHO Waiting for task... > CON: 


sWAIT 


IF EXIST C:\FLAGS\ABORT GOTO END 

IF NOT EXIST C:\FLAGS\GO GOTO WAIT 
IF EXIST C:\FLAGS\FILE1] GOTO TASK1 
IF EXIST C:\FLAGS\FILE2 GOTO TASK2 
IF EXIST C:\FLAGS\FILE3 GOTO TASK3 


ECHO Task complete GO terminated > CON: 
IF EXIST d:\FLAGS\GO DEL d:\FLAGS\GO 


GOTO START 
sTASK1 


ECHO TASK #1 started > CON: 


TIME < d:\FLAGS\CR > CON: 
CLS 


Cs 

CD DOS 
DIR 

cD 

DIR 


DEL d:\FLAGS\FILE1 
GOTO EOJ 


3:TASK2 

ECHO TASK #2 started > CON: 
TIME < d:\FLAGS\CR > CON: 
dir 

DEL d:\FLAGS\FILE2 


GOTO EOJ 


3:TASK3 

ECHO TASK #3 started > CON: 
TIME < d:\FLAGS\CR > CON: 
net share 

DEL d:\FLAGS\FILE3 


3:TASKn 


sEOJ 

ECHO TASK ended > CON: 
TIME < d:\FLAGS\CR > CON: 
GOTO WAIT 


sEND 


(example command) 


All this—and 
only 15 pounds! 


Power for performance: 

¢ IBM PC AT compatible 

+ 80286 processor, running at 8MHz 
¢ MS-DOS™ 2.11* operating system 


More storage for more 
applications: 

¢ 640KB RAM, extendable to 2.6MB 
¢ Built-in 1OMB hard disk 

¢ Built-in 720KB 32” diskette drive 


The display with clear advantages: 

+ High-resolution gas plasma display 

¢ IBM Color Graphics Adapter (CGA) 
compatible 

¢ 80x 25 character display 

¢ 640 x 400 bit-mapped graphics display 


Interfaces to make connections a 
snap: 

¢ RGB color monitor port 

¢ Parallel printer port 

+ RS-232C serial port 


Built-in convenience: 

¢ Full-sized 81-key keyboard 

¢ 110/220 VAC switch-selectable power 
supply 

* Only 12.2°Wx3.1"Hx14.2"D 


Important extras included: 
¢ SideKick® and SuperKey® software 
¢ Attractive carrying case 


“Big” system expansion options: 

¢ Internal 300/1200 bps Hayes®- 
compatible modem 

¢ Internal 2MB extended memory card 

¢ 15-key numeric keypad 

¢ External 5%” 360KB diskette drive 

° Floppy Link to desktop 5%” diskette 
drive 

Expansion chassis with five IBM- 
compatible slots 


The T3100. So powerful—and so 
portable— it’s like being able to 

take your whole office wherever 
you work. 


| ECHO Task processing terminated > con: | *MS-DOS 3.2 operating system available Fall, 1986. 


TOSHIBA 


CIRCLE 204 ON READER SERVICE CARD 


Figure 7: TASK.BAT permits remote control of batch jobs running on different network 
workstations for running backups, doing training, or testing the network. The flag ABORT is used 
to shut down the TASK manager. 
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Until now, working away from your office 
meant having to settle for lesser computers— 
or no computer at all. 

Toshiba ends that compromise. The T3100 
delivers the power of an IBM® PC AT™ in 
alean, 15-pound computer that you can take 
with you. With a full-sized keyboard and 
advanced gas plasma display that give you 
equal comfort and clarity on your desk—or 
on the road. 


Don’t let its size fool you. 
The T3100 is less than a third the size of the 


AT Power loshiba-Style. 






ease of a built-in hard disk, communications 
and expansion options, and more—including 
dual-voltage power that lets you plug in and go 
to work just about anywhere in the world. 


"Okay, we exaggerated. It’s actually 14.2” x 12.2”. But you really 
get a 10.6MB butit-in hard disk. 


See the system that has all of the 
industry experts so excited. Call: 


1-800-457-7777 for 


your nearest Toshiba computer 
and printer dealer. 


COMPAQ® Portable II,™ yet offers the power Trench oth Tomorray a 
and expandability of a fuil-function IBM com- TO S ied I B A 
patible desktop system. You get the speed and 
TOSIMHA AMERICA, INC Eaforination Syste ses Pivision w 
‘Trodemarks PC AT-fnlermational Business Machines Corporation, Portable [f- COMPAQ Computer Corporation, MS {XS Microsoft Corporation Registered Trademarks IBM - [International 


bo 
Bustne as Machines Corporstion, Hayes- Hayes Microcomputer Products, {nc . Sede Kick, SuperKey~ Borland International, Inc EOMPAG COMPAQ Computer Corpotatren 


Price includes: 

© Monochrome amber monitor 

© Mono video card 

© 360K disk drive 

e 256K memory 

® Turbo mode indicator light 
an CPU 

® Built-in game port 

° Hardware reset 

e MS DOS 3.2 

e GW BASIC 

© Printer port 

e Word processing, spread sheet 


*795" 


AT features 


© Key lock for security 

© Hard disk access light 

© AT style keyboard 

© RAM expandable to one meg 
on mother board 

© Keyboard selectable clock speed 
(4.7718 MHz) 

© 8 expansion slots 





and data base software ae ee as’ © Clock calendar with battery 
e 10 blank floppy disks an St 


\ 8 i back-up 


© One year limited warranty © FCC approved 





Shown with color monitor 


Th Wf. eee a Pa 
lhe Fu for rrofessionals 





Add-on Boards 


© Short-slot EGA board w 256K .. .$269 © 384K multifunction card WOK ...$ 99 
© Short-slot color graphics card ...$ 95 e 2MBEMScardwQK......... $159 
© Monochrome/graphics card ..... $ 89 e 4-port floppy controller........ $ 39 
© RS232icardtaees 1. oer $ 29 © 20 Meg wicontroller ......... $449 
e Printer adapter ............. $ 19 © Hard/floppy controller for XT ....$149 
Prolink LAN 
IBM token-ring No dedicated file Novell Advanced 
Software compatible server necessary Netware™ compatible 


: 3 9 4 ae per board 





Engineering = (msou 


PC Engineering is owned and operated by registered professional engineers Inside Texas 
1-214-276-1603 


Prices and availability subject to change without notice. 
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routine requires several utility files along | 


with TASK and DO.BAT (described be- 
low) to work correctly; those most com- 
monly used are CR (a file containing a sin- 
gle carriage retum) and X (a file containing 
a single character for use in copies). 

TASK.BAT uses flags to control its op- 
eration. The flags are actually files in a 
separate shared directory on a networked 
drive called, here, dAFLAGS. 

The flag file is read by each workstation 
in the network and, based on the status of 


the flag file, control is then passed to the | 


proper routine. The flag file GO will start 
the selected task. When the task is com- 
pleted, both the flag file and the GO files 
are then deleted. 


EXPANDABLE BATCH FILE As you 
can see, the structure of this routine can be 
easily expanded to include as much or as 
little as you want. Anything that can be ac- 
complished without user intervention 
through a batch job can be implemented in 
this job stream. Remember, however, that 
if you want to call one batch job from an- 
other, you must precede the name with 
COMMAND. Since you cannot nest batch 
files, you must load a copy of 
COMMAND.COM to mun the batch file. 
Many tasks can be set up to run and then 
scheduled to be run. Any other names you 
choose can be substituted for FILEx and 
TASKx. The flag ABORT is used to shut 
down the TASK manager. 


DO.BAT The DO.BAT routine shown 
in Figure 8 will start a task on any machine; 
but that machine must have a copy of 
TASK.BAT. Also the drive D: must be a 
valid network drive that is shareable by 
both the task-running machine and the 
task-controlling machine. Depending on 
user-specified parameters, TASK may be 
readied and started later or started immedi- 
ately. The syntax for DO.BAT is: 


DO taskl 
or 
DO taskl go 


| to start the task. 

| Remember the upper- and lowercase 

| Tule in Devel file variables: Variables vast 
match in upper- and lowercase as well as in 
spelling. The parameter test values in the 








ECHO OFF 
CLS 

IF .%l. 

IF .%l. 

Ir .%1. 

IF .%l. 

IF .%1. == 


etaskl, 


290. 
eabort. 


GOTO TASK] 
-task2. GOTO TASK2 
-task3. GOTO TASK3 
GOTO GO 

GOTO ABORT 


ECHO Invalid option > CON: 


GOTO END 
sTASK1 


COPY d:\FLAGS\X d:\PLAGS\FILE1 


Goro INIT 
sTASK2 


COPY d:\FLAGS\X d:\FLAGS\FILE2 


GoTo INIT 
:TASK3 


COPY d:\FLAGS\X d:\PLAGS\FILE3 


sINIT 
IF .%2. 
IF .82. == 
GOTO END 


+90. 
GO. 


360 


GOTO GO 
GOTO GO 


COPY d:\FLAGS\X d:\FLAGS\GO > NUL: 
ECHO Task(s) started at: > CON: 
TIME < d:\FLAGS\CR > CON: 


ECHO Task will be 
GOTO END 


sABORT 


scheduled to run > CON: 


COPY d:\FLAGS\CR d:\FLAGS\ABORT 
ECHO Task processor terminated > CON: 


sEND 





Figure 8: DO.BAT will remotely start a task on any machine running TASK.BAT. The syntax for 


DO.BAT is Do task! or Do task! go. 


line IF .%1. == .task1. GOTO TASK in 
the batch file must be consistent with the 
user’s input when the batch file is called. It 
is preferable to make these values all low- 
ercase. If you look at the COPY com- 
mands in each task group, you will notice 
the file X being copied to a flag file. You 
must remember to include this X file (or 
any other similar 1-byte file) in your 
shared directory. 

Remember, it’s important that the 
structure of these batch files must match 
exactly: There must be an entry or routine 


HEARTFELT BATCH FILES Good 
batch files are at the heart of any successful 
network operation. The ability to create 
batch files that meet the needs of the net- 
work users is a key skill for anyone in- 
volved in network administration. The ex- 
amples described in this article should help 
you understand some of the basic tools 
available to you. 

The inherent flexibility of a micro-envi- | 
ronment LAN system is too often offset by 
resistance on the part of PC users to learn- 
ing new commands or procedures. So be 


in TASK.BAT and @ corresponding entry | preparedto spend niweh of your tine creat- 

in DO.BAT (compare Figures 7 and 8) for | ing an ever-increasing number of batch 

each of these services to be used. files for your users. PCy 
—| 
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REMOTE’ software lets you run almost any program, from any location, as if you were there. 


REMOTE is the software that turns your personal computer 
into a host computer. You or anyone you choose can dial it up 
from almost any terminal in almost any location, and run most 
popular application programs such as word processing, spread- 
sheets, and data base managers. 

You'll see the program on your dial in terminal screen as if 
you were seated at the host PC. 

While REMOTE software itself becomes transparent in use, it 
offers some very tangible benefits: 
© You don't need a second PC to do the job of two. Almost any 
terminal or terminal emulator will do. The only software you 


need is the software in your host PC. 
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¢ Each of several different users can call in from anywhere in 
the world and use the host PC and software. REMOTE soft- 
ware includes a sophisticated electronic mail system with en- 
crypted messages and individual password protection. 
® You can transfer files to and from the host computer, using 
the CROSSTALK“ or XMODEM protocol. 
* Programmers and software vendors can use REMOTE soft- 
ware to debug a client's software by phone, without leaving 
their own offices. 

Imagine the potential REMOTE software has in extending the 
power of your own PC. Ask your dealer, or write: 


CROSSTALK and MICROSTUF are registered trademarks of Microstuf, Inc 


1000 Holcomb Woods Parkway 
Roswell, Georgia 30076 


= COMPUTERS 8 JOE DESPOSITO 


FAST 
AS AN 


AI—OR 


.. . but much 
less expensive. 
Here are four 
more 80286- 
based computers 
that offer AT 
power and 
compatibility at 
prices that will 
leave room in 
your budget for 
add-ons and 


software. 


FASTER 


\ ), Then PC Magazine put out the call for low- 

cost AT-compatible personal computers, 

the machines began to arrive in a swift and 

steady stream that’s still flowing. ‘“The Cheapest 
ATs Ever”? (PC Magazine, Volume 5 Number 18) 
took a close look at eight machines, and although the 
testing yielded no real superstars, several worthy 
contenders did emerge. Now, four more of the 
cheapest ATs ever join the low-cost ranks. 
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@ AT COMPATIBLES 


ALR System 286 
ALR DART 


Most IBM AT compatibles bear a striking 
resemblance to the original, and the Sys- 
tem 286 from Advanced Logic Research is 
no exception. Some minor differences in- 
clude the logo on the front and cutouts at 
the back for three DB25 and two DB9 con- 
nectors. Inside the machine, however, 
lurks one striking difference: the system 
board can accommodate 72 memory 
chips, for a total capacity of 2 megabytes. 

The base ALR System 286 sells for 
$1,995. Adding a monitor, monitor card, 
and hard disk brings your total cost to 
$3,295. 

The machine appears well constructed, 
with a metal chassis and cover. Expansion 
cards slide easily into the slots. About 10 
percent of the system board is underneath 
the power supply, including half of the bat- 
tery that provides power to the CMOS 
RAM. This makes battery replacement a 
little tricky, but it can be accomplished 
without removing the power supply. 

ALR includes a keyboard that follows 
the old IBM PC AT layout. This keyboard, 
manufactured in Thailand, has a nice feel 
to it, with a consistent resistance to the 
touch throughout a key’s full travel. Green 
LEDs are embedded in the NumLock, 
ScrollLock, and CapsLock keys, but un- 
der normal office lighting it is difficult to 
tell whether the LEDs are on or off. 


QUALITY OR LUCK? = The monitor of- 
fered with the fully configured System 286 
is the amber Quimax DM-1I4. The moni- 


ECA Gat FL 


ALR DART 

Advanced Logic Research 

10 Chrysler Ave. 

Irvine, CA 92718 

(714) 3816770 

List Price: System 286, $3,295; DART, 
$3,645 (tested configurations). 

In Short: Reliable performance and high- 
quality components make these computers 
good choices even though they are priced 
higher than some of their competitors. 
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The system board for Advanced Logic Research’ s System 286 and DART accommodates 72 
memory chips. This, along with an on-board parallel port and dual serial port board, makes for 


substantial savings on memory expansion. 


tor, which rests on a tilt-and-swivel base, 
has a modem look, but the only available 
controls are contrast and brightness. How- 
ever, due to either stiff quality control or 
sheer luck, the display quality of the unit 
tested was excellent, so no other controls 
were necessary. 

The system board contains a DIP switch 
with eight settings and a variety of jumpers 
that let you set the system configurations 
for the appropriate amount of RAM (512K 
bytes through 2 megabytes), the type of 
video, the parallel port, and the clock 
speed. The clock speed is controlled by a 
jumper setting that switches between 6 and 
8 MHz. 

PC Labs benchmark tests performed at 
the System 286’s 8-MHz speed showed re- 
sults comparable to other 80286-based ma- 
chines running at that speed. The hard disk 
drive sold with the fully configured Sys- 
tem 286 is a 20-megabyte Seagate ST- 
4026. The ST-4026’s measured average 
access time was a respectable 39.54 milli- 
seconds. 








The dual-port serial card included with 
| the base System 286 configuration has two 


connectors, a DB25 and DB9. Both sup- 
port the RS-232 standard, and the DB25 
connector supports the RS-422 as well. 

ALR’s documentation includes all the 
information you need to get started, as well 
as helpful technical details such as a list of 
advanced diagnostic error messages. Al- 
though the packaging of the manual is not 
particularly attractive, the content is cer- 
tainly useful. 

Incase 8 MHz isn’t fast enough for you, 
ALR markets a 10-MHz version called the 
DART. The two computers are almost 
identical, the DART, however, has a 10- 
MHz 80286 processor, a 20-MHz crystal, 
120-nanosecond memory chips instead of 
150 nanosecond, and minor design 
changes to the system board. 

Benchmark tests show that the DART, 
as expected, runs approximately 20 per- 
cent faster than the 8-MHz System 286. 
The base configuration adds another 512K 
bytes of RAM to the System 286’s config- 
uration and sells for $2,495. 

The ALR System 286 is not the cheap- 
est AT altemative, but it offers some solid 
trade-offs. Foremost is the potential for 2 
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Tamado Notes lets you store, combine, and find windows of infor- 
mation — instantly. It's easy to use, yet powerful, For your IBM-PC. 


@ New Concept 

Now thare is a quick FREE-FORM way to 
deal with all your notes, contacts, ideas, 
and other random information—Tornado 
Notes. It's memory-residant and based on 
a totally naw concapt that is turning skep- 
tics into fanatics. It not only lets you 
instantly enter, combine, and find any 
type of information—it helps you remem- 
ber mora, maka better decisions, and 
spend your time on the night things. 
Whathar you are a business executive, 
computer programmer, writer, or zoolo- 
gist, Tornado Notes will significantly im- 
prove the way you work and think—or 
your money back. And it’s fun too! 


@ Friendly Power 

Tornado Notes lets you do avarything 
from managing a busy dask, to following 
up on salas leads, to planning a new 
invention. In up to 500 windows! You can 
even do simple wordprocessing. To start 
a new nota all you do is press N (for 
Note)—no cumbersome fila names—no 











Up to 500 short notes per pile 


unstructured databases, etc 


Retej le: 


Dept T30, 100 2nd St, POB 174 
Hackensack, New Jersey 07602 





SIMULATION: pile of random sized paper kepl in ord 
join & dup, import & export, mono & adjustable color, 
windows, parallel text processing, progressive resc 
adjust, cut & paste, time & dale stamp, pnnter control, en 
PC/XT/AT and compatibtes, mono, CGA, text EGA, end Herculeadisplays, 55K minimum RAM CAPACITY: 
676 piles Unlimiled note size SPECIAL APPLICATIONS: softwara 
development, “Tornado” expert systema, customer support terminals, help systems, messaga centers 


(201) 342-651 


Dealer inquiries invited 


Introductory 
Price $ 4 3’ 
Shipping 


GUARANTEE 


extra keystrokes. It’s quick and easy. And 
each nota has its own window—so you 
can separate your information. When you 
naed to find a nota (or group of related 
notes), all you dois prass G (for Get) with 
any word or phrase from any note—you'll 
see the search happen as you type! Or 
you can look through your notes with the 
arrow keys in windows that instantly pile 
up and lift away. These are just three of 
over 18 features that both beginnars and 
experts are raving about. But don’t let the 
easy commands fool you—Tornado Notes 
is a powerful productivity tool. 

@ REAL intelligence 

Wa don't claim any outar-space “Artificial 
Intalligance”. But, when Harry calls you 
on the phone...in two seconds flat, from 
287 electronic notes, you'll get the 6 notes 
on Harry...before he evan finishes his first 
sentance! That's just REAL intalligance. 


@ Text Spreadsheet 


Tornado Notes has NOTHING to do with 
programs that make outlines or “attach” 





¢ FEATURES: qui 
y, landmark ics 








indard functions 





S. grab & put 

ad s, instanthelp, smart 
ching without keywords EDITOR: shape 
s COMPATIAILITY: IBM- 


VISA/MC 
ACCEPT 


orders: (201) 342-810° 


30-DAY MONEY-BACK 





notes. It's lika a spreadsheet for text! And 
it's as far ahead of “residant notepads" as 
Lotus 1-2-3™ is from an ABACUS! 


@ Serious Fun 

Tornado Notes is fun to use. But most 
important, tt becomes a focal point for 
whatever you do, with a surprisingly wide- 
spread effect on the way you work and 
think. User surveys show you may well 
use Tornado Notes more than any other 
software package! Ordar today. 






















ives aa ee 


YES, send me ___ 
ITomado Notes at $49.95 each 
Epius $3.50 shipping ($10 
loutside USA & Canada). NJ 
[residents add $3.00 tax. No 
§CODs or purchase orders. To 
order, mail coupon or call 
(201) 342-6518. 

gPayment: VISA MC Check 
Credit Card Expiration 

Card # 


i 
i 
i 
I 
I 
I 
i 
Not Copy Protected - 
| 
i 
i 
I 
i 
I 
i 
i 
i 





30-Day Money-Back Guarantee 
Name 
| Address 












Icity: = 
Estate ____ 
Itelephone 





What's the Difference Between this Bunch 
of PCs.. 











How Well They're Made... 
And How Wealthy They Can Make You. 


Fact is, there's a wealth of difference between Victor's VPC II PC/XT and V286 PC AT compatibles and the potpourri 
of PCs cluttering the market. 


The difference: reliability-an ongoing commitment that's made Victor a leading manufacturer of office machines for 





over 68 years. Reliability that comes from quality components. Quality construction. Quality products that deliver the 
consistent high performance-and high profit performance-on which consumers and computer retailers can rely. 


So it comes as no surprise that Victor's prowess as a manufacturer of powerful PC compatibles keeps earning mighty 
praise these days. In fact, in a recent PC Magazine product comparison, the superiority of Victor's workmanship, 
documentation, and customer support were cited in declaring the VPC Il “...a clear cut above, the Editor's Choice. 


And it also comes as no surprise that Victor is fast-becoming the Dealers’ Choice, too. Because Victor's powerful PC 
compatibles are not only earning mighty praise, they're earning dealers mighty profits. And here's why: 


* Lucrative Discounts Off Competitive List Prices * No Cash Up Front * An Attractive Start-Up Package 
* Prompt Shipment * Strong Advertising Support * End-User Sales Programs * Strong Nationwide Service Support 


Learn more about just how committed we are to supporting your selling efforts. Give us a call-toll-free, at (800) 248-5252, andask for eitherJim 
James or Terry Towers. We think you'll find that, feature for feature, Victor's Dealer Program is one of the most attractive packages in the business. 


VICTESR 


Where Reliability is Not Only a Serious Business... 


y . 
Its a Lasting Concern. 
86 hol 
FCAT RPCXT are ge trademarks of International Business Machines Corporation See us at @cOmpEH'Fall "86 
VPC li & V 286 are registered trademarks of Victor Technologies November 10-14, 1986. Booth #1846 


CIRCLE 349 ON READER SERVICE CARD 


& AT COMPATIBLES 


megabytes of on-board memory, which | 


should save you some money on memory 
expansion. The on-board parallel port and 
the dual-serial port board also represent 
savings. In addition, the System 286 is one 
of the few compatibles that eams high 
marks for each component—system unit, 
keyboard, and monitor. 


Tech PC AT Desktop 


It’s the rare AT-style computer vendor that 
doesn’t attempt to improve on the original 
IBM model in some way, but this is the 
case with Tech Personal Computers. Its 
Tech PC AT Desktop duplicates the fea- 
tures of IBM’s PC AT right down to the 
512K bytes of RAM on the system board. 
Of course, the suggested list price of the 
Tech PC AT Desktop is a whole lot differ- 
ent from IBM’s price—just $1,399 for the 
standard configuration. 

That base price includes an 80286- 
based system unit, 512K bytes of RAM, a 
1.2-megabyte floppy disk drive, and a 
Western Digital hard and floppy disk con- 
troller. One unusual unique minor feature 





Dt 
Baik C4 FILE 


Tech PC AT Desktop 


Tech Personal Computers 

2t31 S. Hathaway 

Santa Ana, CA 92705 

(714) 754-1170 

List Price: $2,148 (tested configuration). 
In Short: A low-priced ible that looks 
and acts tike an IBM PC AT but is not built 
nearly as well. 


CIRCLE €82 ON READER SERVICE CARD 


is a toggle switch that protrudes from the 
back of the machine and lets you change 
the clock speed from 6 to 8 MHz. The base 
of the switch is embedded in a block of ep- 
oxy that holds two crystals. A wire con- 
nects the block to the system board. The 
whole thing looks as if it were fabricated in 
someone’s basement, which is probably 
why IBM didn’t include one in the AT. 
Another more important aspect of the 
Tech PC AT Desktop’s construction also 
leaves something to be desired. The metal 


The Tech PC AT Desktop is attractively priced—$1,399 buys you an 80286-based system unit, a 
Sloppy disk drive, a keyboard, and a disk controller card. A toggle switch lets you switch the 
microprocessor’ s clock speed between 6 and 8 MHz. 





back of the chassis bends easily, and if you 
try to insert an expansion board into an out- 
er slot, the system board bends, too. This 
weakness makes it difficult to seat boards 
Properly in the slots and is potentially dan- 
gerous. 


PERIPHERALS AND OPTIONS The 
keyboard, which comes from Thailand, is 
laid out like the older IBM PC AT key- 
board. I liked the feel of the keyboard, 
which offers firm, constant resistance. The 
NumLock, ScrollLock, and CapsLock 
keys have green LEDs, but it’s difficult to 
tell whether they are on or off under nor- 
mal office lighting. 

The review machine did not include a 
monitor, though the company sells one as 
an option. It did include the optional 30- 
megabyte hard disk drive, a 360K-byte 
floppy disk drive, monochrome/graphics 
adapter card, and a parallel/serial /O card. 
This configuration plus a monochrome 
monitor sells for $2,148. The hard disk, a 
Seagate 4038, tested at a fast 29-millisec- 
ond access time. At 8 Mhz, the Tech PC 
AT Desktop’s performance was compara- 
ble to that of other 8- MHz AT compatibles 
we tested. 

The Tech PC AT Desktop performs re- 
spectably and is priced attractively enough 
to merit consideration. Be aware of the 
chassis’s construction flaw, however, be- 
fore you buy. 


IPC’s Limited 286 12 

The PC’s Limited 286 12 feels more like 
an enhanced version of the IBM PC AT 
than a mere copy. Its most notable feature 
is its 12-MHz clock speed, which makes it 
twice as fast as the original IBM PC AT. 
The 286 12’s speedy processor resides in- 
side a streamlined system unit that’s about 
12 percent smaller than the AT’s chassis. 
Inside, even the system board is down- 
sized; it has fewer chips because it uses 
four VLSI chips. 

The 286 12 competes on price as well as 
features. The base system, which includes 
1] megabyte of RAM and a I .2-megabyte 
floppy disk drive, costs only $2,695. It’s 
not the cheapest AT compatible on the 
market, but you get good value for your 


| extra dollars. 


The 286 12 is styled like an IBM AT, 
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Peres speed is the telling factor when 
you compare the 6- and 8-MHz IBM PC 


fi? PC Labs Benchmark Tests: Low-Cost AT Compatibles 


ATs with 6-, 8-, 10-, and 12-MHz compati- LABS} 
bles. If speed is your primary consideration, 
the PC's Limited 286 12 and ALR DART are Performance Times Floating- 
the clear choices. (Times given in seconds and decimal seconds) Conven- Print 

When you examine the results for the Disk tionat Calca- 1-2-3 Disk Access 
Access benchmark test, keep in mind that Prodact NOP Memory _ tatton Routine == (Random) 
several manufacturers offer several different PC's Limited 286 12 (6 MHz) aon 560 “179 4663 7865 2658 
hard disk models with their computers. 
Even when storage size reviteins constant, lech RGIAL Dea kt OnE Mi2) EBD UE anes es oa 
the test results will fluctuate to reflect differ- |@M PC AT (6 Miz) - 5.58 1.81 46.61 74.31 34,79 
ent dnve-speed ratings or tolerances. Pro- ALR System 286 (6 MHz) 5.58 1.80 46.63 87.31 39.54 


cessor speed does not affect hard disk 


access time; i's coincidental that the ma- ecu ALDeaitop (EMiiz) ee 

chines with faster clock speeds here have IBM PC AT (6 MHz) 4.17 1.32 34.33 60.46 33.72 

fag hard _ as well. sess . ALR Syntem 286 (8 MHz) 4.17 1.32 34.38 64.72 39.54 uA 
ese results were normalized against t 

6-MHz IBM PC AT: times for the 8-MHz IBM ALR DART (10 MHz) 3.35 1.04 27.35 51.76 39.54 

PC AT are included for comparison. PC's Limited 286 12 (12 MHz) 2.78 0.85 22.46 42.85 26.58 


(Resutts for the Conventional Memory test are an average of the Read and Write times.) 






















lat Low-Cost ATs: Summary of Features 





Price ct 
Product/ Base contig. 
Manufacturer prica Base price Inctadas tastad = —— Contigaratlan tastad Opttens 
Tech PC AT Desktop $1,399 512K RAM, 1.2-Mbyte tioppy disk drive,hard $2,148 ll teatures ot base 360K: byte tloppy disk drive, $149. 30- 
Tech Personal Computers and lloppy disk controller model, 30-Mbyte hard Mbyte hard disk, $400, 5-Mbyte RAM ex- 


disk, monochrome monl- pansion board (up to 16 Mbytas avail- 

tor, mono/graphics card, able), $800; monochrome monitor and 

serial/parallel portcard § Hercules-compatible mono/graphics card 
with paraltel port, $200, color monitor 
and color/graphics card with parallel 
port, $500, enhanced color monitor and 
enhanced graphics card, $800; 25-Mbyte 
tape backup, $600 


ALR System 286 $1,995 512 RAM, 1.2-Mbyte floppy disk drive, West- $3,295 ii teatures ot base °1.2-Mbyte or 360K-byte floppy disk 


Advanced Logic Research ern Digital hard and floppy disk controller, model, 1 Mbyte RAM, drive, 20- to 60-Mbyte hard disks, Chal- 
parallel port, dual-port serial card (only one 20-Mbyte hard disk, Qui- _lenger card (add-on with up to 4 Mbytes 
port active) max monochrome moni- RAM and serial/parallel game port combi- 


for, mono/graphics card —_—nations), serial card with 2 or 4 ports, 
mono/graphies card, color/graphics card, 
ALR Vivid EGA and monochrome monitor, 
6 of 8&- and 10-MHz speed option, 101-key 
keyboard 


ALR DART $2,495 1 Mbyte RAM, 1.2-Mbyte floppy disk drive, $3,795 All features ot base *1.2-Mbyte or 360K: byte tloppy disk 

Advanced Logic Research Western Digital hard and tloppy disk controi- model, 1 Mbyte RAM, drive, 20- to 80-Mbyte hard disks, Chal- 
ler, parallel port, dual-port serial card (only 20-Mbyte hard disk, Qui- lenger card (add-on with up to 4 Mbytes 
ona port active) max monochrome moni- RAM and serial/parallel game port combi- 


for, mono/graphics card _mations), serial card with 2 or 4 ports, 
color/graphics card, ALR Vivid EGA and 
monochrome monitor, 101-key keyboard 
















PC's Limited 286 12 $2,695 1 Mbyte RAM, 1.2-Mbyta floppy disk drive $5,156 All features ot base 1.2-Mbyte tloppy disk drive, $1,495, 
PC's Limited model, 40-Mbyta hard 20- to 80- Mbyte hard disks, $579 to 
disk, 60-Mbyte tape $1,495, 60-Mbyte tape backup, $795, 
backup, EGA monitor, monochrome, color, and EGA monitors, 
EGA card, serial/parallel © $129 10 $459, video card, $99, serial/par- 
port card allel port card, $159 to $269, modem, 
$159 to $179 





@—Yes O—No ‘Prices of individual components set by ALR dealers. 
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The Floating-Point Calculation benchmark tes! meas- 
ures processor speed by looping through a series of fioat- 
Ing-point calculations, including multiplication division, 
exponentials and loganthmic and trigonometnc tunc- 
tions The benchmark program usas the toating- point 
library included with Microsoti C Compiler 3 0 


> The Conventional Memory benchmark test allocales 
& : 256K bytes of conventonal memory and treats it as @ 
1 1-2-3 Access 






























i> series of 64-byle records Then, 16.384 random records 
or ay & > are read into and written Irom this memory 
al ee Routine 
e .J Flosting- The Disk Access benchmark tas! from Cora International 
a Point Caiculation inc measuras the herd disk s seek lima, or how fast he 
a. Conventional drive responds to the disk controller s instructions The 
Memory Jast program performs three measurements on Ihe spead 


nop at which the drive head moves track to adjacent track 
track to randomly selected track and the average ot a 


Relative Times series of random track accasses 


_ (Ratio. 6-MHz IBM PC AT = 100) Designed for a 640K environment, the 1-2-3 Reutine 
benchmark test assesses the computational speed and 


The 128K NOP benchmark testis designed to measura RAM-managemont capabilities of the machine by using & 
taw clock speed and memory access time while minumiz- 1.2.3 macro Ihat performs a series of both global and 

ing diflerencas in microprocassors and the effact of individual worksheet tasks The macro copies and recal- 
memory caching This test executes almost nothing but culates a 10-call range 499 tmes moves 1,000 cells 
NOP ("No Operation’ ) machine code instructions in a big deletes 1000 cetlls and then systematicaily clears the 
128K foop spreadsheet 





Ports Powar Above 
Included In aapply Rasat Kayboard  Cialmed ctock {BM EGA Board BIOs 
baae price  Stots = ( kay atyla apaad (MHz) Controllar card Warranty compailbla compatibla manatacturer 





oO 8 195 oO Old AT 6 and 8 Handles 2 hard, 2 1 yaar, parts and e e Award Software 
lloppy disk drives labor 











1 serial, 8 200 (o) Old AT 6 and 8 Handles 2hard.2 1 year, parts and e e Phoenix 

1 parallel tloppy disk drives labor 

1 serial, 8 200 oO Old AT 8 and 10 Handles 2 hard, 2 1 year, parla and 6 td Phoenix 

1 parallel lleppy disk drives labor 

°o 8 192 re) Old AT = Gand 12 Handles 2hard,2 1 year, parts and ® ® PC's Limited 


lloppy disk drives labor 
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PC’s Limited 286 12 

PC's Limited 

1611 Headway Circle, Bldg. 3 
Austin, TX 78754 

(512) 339-6800 

List Price: $5,156 (tested configuration). 
In Short: A well-designed computer that of- 
fers super-high performance at an affordable 
price and lots of expansion options. 

CIRCLE 601 ON READER SERVICE CARD 


but it is not as wide (18.5 versus 21.1 inch- 
es). Take off the cover and you'll find that 
it has just one disk drive bay instead of the 
AT's two. The single bay can hold up to 
three half-height drives. A metal brace 
connects the front and back of the chassis 
along the left side of the computer, giving 
the unit a sturdy appearance. This brace 


has a drawback, though: if you want to in- | 
stall a card in the leftmost expansion slot. | 


you must remove the brace first. 
The system board is narrow, but, be- 
cause of the reduced width of the chassis, a 


small part of the board is tucked under the | 


power supply. Some AT compatibles have 


their batteries in that difficult-to-reach _ 


spot, but the battery for the 286 12's 
CMOS RAM is conveniently located at the 
front of the unit. 

The system board holds 1 megabyte of 
RAM and contains four custom VLSI 
chips from Chips and Technologies. An 8- 
position DIP switch lets you choose color 
or monochrome. memory size. and other 
parameters. But the switch is located under 
the board that resides in the leftmost slot. If 
you use a board in this slot and you want to 
change a switch setting, you may find 
yourself removing the chassis brace and 
the board to do it. The system board has a 
total of eight expansion slots. Unlike in the 
IBM AT, the two 8-bit slots are grouped 
together at the left-hand side of the system 
board. 


SWITCH-SELECTABLE SPEED The 
PC's Limited 286 12 runs at 12 and 6 
MHz. Its processing speed is not due sok- 
ly to the 24-MHz crystal on the system 
board. Its 100-nanosecond dynamic RAM 
chips and 8- MHz DMA, counter/timer, in- 








terrupt controller, and clock generator 
chips also support speeds up to 16 MHz. 
Also, the 80286 chip used in the machine 
is a 12.5-MHz rated chip. You can change 
the speed from 12 MHz to 6 MHz through 
a keyboard control sequence, even while 
the computer is on. 

The keyboard, which is manufactured 
by Maxi-Switch, has the old-AT-style lay- 
out and is very light compared to the IBM 
keyboard. A switch located on the bottom 
of the keyboard lets you interchange the 
Esc and Tilde keys to pul the Esc key back 
in the upper-left-hand position if you like it 


| there. The keys themselves present an ini- 


tial resistance to the touch that [ personally 
don't care for. 

The review unit included a PC's Limit- 
ed EGA board (called EGAds!) and en- 
hanced color monitor. The board, which 
holds 256K bytes of video RAM, sells for 


| $269, and the monitor for $479. The moni- 


tor has a fine display with just one notable 
flaw: characters in the rightmost column of 
the screen are condensed in width. 

PC's Limited sells an optional Tandon 
40-megabyte hard disk drive for $819, 





along with a utility that can divide the drive 
into two 20-megabyte drives called C and 
D. The PC Labs benchmark test rated the 
drive at a 26.58-millisecond access time, a 
performance that exceeds IBM specifica- 
tions for the PC AT by more than 30 per- 
cent. A 60-megabyte, “s-inch tape drive 
for backup. which sells for $795, is anoth- 
er useful option. 

An interesting feature of the 286 12 is a 
front-panel display called SmartVu. A red 
LED bar graph indicates processor activi- 
ty, and a green LED matrix linked to an in- 
ternal diagnostics program can show you 
information such as the drive in use and the 
track number, or it can display a scrolling 
message. SmartVu can help you pinpoint 
the problem if you have trouble with your 
machine, and it can help the PC's Limited 
technical support staff as well. If you find 
the back-and-forth movement of the red 
distracting, you can turn the panel off from 
the setup menu. 

Unlike other AT compatibles, the 286 
12 stores its setup routine in ROM. If any 
hardware discrepancies arise during boot- 
up, the usual setup message appears. But 


its 12-MH:z processor and 100-nanosecond dynamic RAM chips distinguish the PC’ s Limited 286 
12 from the crowd, as does the Smartvn, a unique front display panel that can help vou quickly 
pinpoint the problem if son have trouble with the machine. 
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DOING IT RIGHT! 


A SIMPLE FORMULA FOR SUCCESS FROM THE 
IBM OF THE MAIL ORDER BUSINESS 


When we founded PC Network, our goal was The customer is the most important person 












to create the [BM of our Industry. in the sniverse!! Treat him or her well and your 
in three short years, we have grown to an business will grow and prosper. REN 
* annual sales volume of over $75,000,000 10 Day bardware returns, software La, 


employing over 200 people! Wehaye served over a 24 hour bulletin board with over a FREE N 


200,000 members. We ship over7,000. gevers software programs yours for the pickin Be 
per week, numerous other beaefits are only the tip = 

We bare become the world's largest PC Mail iceberg in translating this philosophy into f 
Order Firm. ‘These commitments ali cost money. A lot of 


We are'often asked how we did it by the money. But we firmly believe that for every dollar: 
Editors of Computer and Business Magazines, Wéspend on YOU-our customer, we will receive 
Newspapers, Computer Manufacturers and many in return. 

Fledgling Entrepreacurs, We are told we.shonld be proud of our 
Our answer 18 our phil accomplishmenis, ‘and we are. But.we realize that 
Price computer product: ‘they all come from Working for you, giving you 

worth, not the most you ca exception er enn good s dervice:, = “Sy 

beéame. our wholesale: +8% That n the Customer 
over 30,000 products, not j rst! 
oe 
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Simply put: THE’ highest quality and 
value in computer products anywhere. 


THE™ commitment to our | 
customers ts compatibility, |; 
quality, value, 
service and support 


THE ™ backs 
every prodact with a 


45 DAY 
MONEY BACK 
GUARANTEE 


anda 
FULL 1 YEAR 
PARTS AND LABOR 





THE™ MULTI 384 


This multi-function card features 0-384K 
memory, a serial port for communication, 

a parallel printer port, a clock/calendar with 
battery backup, and a software bonus which 
Includes RAMdisk and other utilities. 


$67.00* 


Wholesale 
Price 


Retail Price $20 00° 












THE™H720 MONO 


This monochrome graphics card with printer 
port features 100% IBM™ and Hercules” 
compatibility, at a fraction of their prices. 
Retall Price $91 25° 


$69.00* 


Wholesale 
e 

















THE™ MODEMS 


100% Hayes" compatible 


THE™ 1200 COM EXTERNAL 


This self-testing 1200 BPS modem comes with 
auto answer, auto dial, auto re-dial and a 
bullt-in speaker. Retail Price 5181.25° 

Special 


Wholesale 
Price 


$119.00* 


THE™ 1200 COM INTERNAL 


Features auto answer, dial and re-dial, with a 
built-in speaker, RS 232-C serial port and PC 


Talk IIT. Retail Price $148.75° 


= $109.00* 


Wholesale 
THE™2400 COM EXTERNAL 


Price 
Eight times the speed of a 300 BPS unit makes 
this 2400 Baud modem truly affordable, and 
we've made it truly compatible. With auto 
answer, auto dial, auto re-dial, and a built-in 
speaker With volume control. Retail Price $348.25° 


w= $259.00* 


THE™ 2400 COM INTERNAL 


Features auto answer, auto dial, auto 
re-dial, a built-In speaker and Free PC 
Talk IIL. Retail Price $332.00° 


wt $197.00* 


THE™ COLOR CARD 


100% compatible with IBM™ color card with 
display modes of 320x200 graphic and 80x25 
alphanumeric, w/printer port. 


— $60.00* 


Special 
Wholesale 

Price 
TM—AST Research’ AutoC AD/Hayes/ Hercules 
TBM Lotus/Mlc matt 


























—~ 


THE™20MB HARD DISK 
Featuring a half-helght IBM™PC compatible 
Internal 20MB disk drive, controller card, 
connecting cables and Installation manual. 
Retall Price $458.78 


we $357.00* 


THE™ MULTII/O 


Feature for feature, THE™ matches the 

AST™ 1/0 + and comes up a winner, with serial/ 
parallel and game ports standard, (a second 
serial port optlonai), a clock/calendar, RAMdisk 
and print spooler. — Retail Price $75.00 


$60.00* 


Special 
Wholesale 
Price 









| THE™ EGA PLUS 


With 256K standard this 100% IBM" EGA and 
Hercuies Graphics compatible card is ideal for 
high resolution graphics display of 

Microsoft Windows, Lotus™ and 

AutoCAD™ Retail Price $390 67 


“i $220.00* 


THE™2MB EMS RAM 


Intel™ /Lotus/Microsoft specs. Features up to 
2MB of RAM. — Retail Price $172 00° 


“= $99.00* 


Wholesale 
Price 


Thompson, Harriman and Edwards Computer Products Company, Ltd. 





THE™ PC + 256K/360K DRIVE, TURBO SPEED, ‘AY KEYBOARD | 


| “THE” PC + is well built and 


has enough company support 
behind it fe make ne! a very 
s| attractive alternative to 
ABATE higher priced competition.” 


“THE’ bottom line? The PC + is 
a highly compatible clone 
worthy of consideration...” 


7 


*...the unit became the preferred 

computer in our office, which has 

several name brands as possible 
alternatives...” 





STYLE 


And you get more with 
THE™ PC +! Great strides have | 
been made since the introduction 

of the IBM‘ PC. THE™ personal } 
computers have incorporated the 

best of them in design. | 








: _ THE™PC+ 
System Memory 256K/640K 
There's no reason why an Compatibility eae } 
IBM™ can't sell for $500! today's 
costs of floppy drives, chips and all Expansion 81/0 Slots 
other components which make up Power Supply 


135 Watt 
the units are a fraction of their costs 


Floppies 1/360K Drive 
from a few years past. Advanced System Speed 4.7Mb2/8Mhz 
high volume production techniques - risk 
combine with low material costs to BP cae oe 
make this low price possible. Price $444.00 


Why then don’t IBM” r | 
PC's and many : 
compatibles sell for 
$500? It’s simply a 
question of pricing. Do 
you go for the most you 
can get or charge what 
the product should 
reasonably bring? 


THE™ doesn't have 
to worry about 
dropping the price 
on an existing 
product 50-80% and 
then wonder how to 
make ends meet 


when they do. ae. a RIERA a 
THE ™ doesn't 


have to worry about selling $800 
typewriters in competition with 














THE™ offers support in more ways 








$500 computers. than one with these guarantees: 
45 Day Returns—If you're not fully 
tg OR rae ine satisfied send it back for a full 

te refund within 45 days of purchase. 

i: i — 1 Year Warranty on parts and labor. 

1 $1,995 IBM’ PC 4 THE'PC+ | Technical Support—Through your 

1 $1,495 Leading Edge ‘D' | 3° THE ”PC+ | dealer or direct from THE. ™ 

1 $999 Tandy 1000 2 THE “PC+ 
1 $795 IBM “Selectric =| 1.5 THE “PC + 











PC Network 
(800) 621-SAVE 


m PC (a0) 


BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%, 
AND GET 14-30 DAY SOFTWARE RENTALS‘... 


Every few months, The NETWORK saves its 
members more than $24,000,000 and processes 
over 100,000 orders. 


benvaigag feat sul bestia e! 
Pn some schools aud valuc misiled individuals. 


CALL TOLL FREE 
1-800-621-S-A-V-E 


(Orders — Membership and Advice!) 
tn IMinole cal (312) 260-0002 A1IY9 
Your Membership Velidation Number 
‘You can validate your membership number and it you wish 
place your first money-saving order over the phone by using 
your VISA MASTERCARD or AMERICAN EXPRESS. 
Our knowledgeable salee consultants are 
on duty Mon.-Fri 8:00 AM to 7:00 PM, 
Sat. 9:00 AM to 5-00 PM CST 
PERSONAL COMPUTER NETWORK 
)) 320 West Ohio Street 
Chicago, lilincis 60610 
Cail now.Join the PC NETWORK and start saving today! 


Customer Service and Order Status (312) 280-1567 
‘Starting Nov. 1 6:00 AM to 6:00 PM, Mon, - Pri. CET 


EPSON FX-286 PRINTER 


132CPS/200CPS Letter Quality 


$440.00* 


fi} 


Epson FX-85 160CPS 10” Par 

Epson FX-286 200CPS/40CPS NLQ 
Epson LX-86 120CPS/8.5 Friction Feed 

Paralle! w/NLQ Switch 

Epson LQ-800 180CQL/46CPS Par 519.00° 
Epson LQ-1000 180CPS/60CPS NLO 699.00° 
Epson LQ-2500 180CPS/132COL Par/Ser 995.00° 
Epson EX-800 NEW! 80COL/Par/Matrix 445.00° 
Epson EX-1000 732COL/Par/Matrix 629.00° 


$355.00° 
440.00° 
219.00° 


Listed below are just 


GAMES & EDUCATIONAL SOFTWARE 
{Please add $1 ahipping and handling for each title ordered from below.) 


Biuechip Malone Oy Baron or Tycoon 
Broderbund Ancient Art of War 
Lode Runeee 


& Infocom Jom Wipes or Trvty 
& fetocom Deuciine of Sui 
fersshacrapy FS Suite Eagle Sdent Service 


Mindecape ‘Must, First Boos Pt Zoe View ioe Kill 


Mouse Syetema PC Paint-Tum your 
PC into a Color Macintosh’ 
Pinpoint Pubilening Micro Cookbook 


Sune On tnatner: Er hg Boe 


& Spinnaker Fotos Soo. Kinder Come 
‘Story Machine Face Maker Hey Dicile Didole 


Spinnah on Ds Mos! Amanng Trang 
innaher Delia Drawing of Most 
> Selogic Nigh Alison Pinoat 


ic Jot 
Timeworka Evelyn Weed Dynamic Reader 


BUSINESS SOFTWARE 
(Pisses add $2.50 shipping and handling for each title ordered trom below.) 


ANSA Peredox 

& Asnton-Tate Ofase ile 

DP Aahton Tala Framework 1 
Boriand Fefiex 
Borland Swetick (Protected) 
Borland Tube Pascal 
Boriend Tube Pascal 6087 


Roriens Superke; 
reakthrough n Sohwore rentepeliewe £0 


Sompuler Associates ‘Siber Aryect Plus 
DAC Easy Accounting 
inertronics Enorgraphics 


73 Seneny Swoways 

uni are 

Harvard Harvard Tota! eee Manager 
Smancom t!—New VT 100 Emutator 


Hayes 
‘Human Mar ui Sates 

> Human Fess lane Proter ae Cid 
Lifetres 


Letue Lotus 1-2-3 
WicroPra Wordstar 2000 


COMPLETE SYSTEMS 


a Macinioah/Appie ticle 
a ‘&T 6900 PC CPUZ 

64042 Floppy 1 Senai 1 Paraite( Mono 
COMPAQ hard DishZ0MB 

Portapie’t Fi wi25in 
COMPAO Desi 


$1,775 00° 
1,800.00" 
1,776.00" 
1028 00° 
1,337 00" 


CALL 
2,204.00" 


& IBM PC Protess:ona! 
20MB Hara Desk 
(BM PCAT Ai 
WOM PC AT Base Unt 
1.2MB Floppy w: 258K 


DISK DRIVES & CONTROLLERS 


WOmege Semoul: BoxDua! ME Doves $1,710.00" 
& PC Network 10MB interna 1 Hedgnt ‘2a0 on" 
‘Autnooot Dive by Seagate or Shugent 
PC Network 10MB Tape Backup 340.00" 
Same Und used 193 Desk Pro 
PC Network 20MB Tape Sackup 495,00" 
Malt Heght wicontrotier 
> PC Network tail Heght OS DD Dive 78 00° 
20MB Hera Card 435 00° 
> THE "20 + 20 Storage Systom 098-00" 
#'20MB Tape Backup Cambo Kd 
> THE *20MB 20M8 Infernal 12 Hewat 357 00° 
Autobvot Onves by Seagate or Mcroscence 


MEMORY CHIPS 
All chipe quaranteed for hte 


ik eromry parade Kite (9 che) 
un namic Bam Chips Each) 


namic Ram Chips, (Each) 
tan at Motner Board Chips (Esch) 


Intel 8087 Co Processor 
MODEMS 


& Hayes Smartmoder 2000 
He) Smarmogem 12008 with new 
HVT 100 Emulator 
Ln Smartmodem 1200 
‘Courer 24005PS Modem 


s88u8ene 
238333 


28etvegBaes 
8ggsggggeass 


28 


3888833389833 3848823388 


MicroRim A Base Syston V 
Microsoft C Compiler 
& MicrosoN Word—ieiest Version 30 


1g! 
> Muttimate stulimate jLatest Verse? 
Muttimate Mutwnaie Advaniage 


& Meca Kavagng You say Maoray 
Norton yn gad 
Open yer INV Gt AP Vor 3X 
Reshesh nemey Veraron 4 
‘Satelltte Software Word Perfect 
Software Group Enanie 
Software Publishing PFS File Wnte Graph 
‘Software Publishing PFS Professions! Fae 


Software Pulllahing PFS Professions! Wote 
Software Publahing PFS Report 


HARDWARE 
(Pleses add shipping end handling charges found in Nalics next to price.) 


(98 34) 
{38 06) 
(38 34) 
122 14) 
(ze 88) 


(47 BT 


(38 64) 
(8 24) 


(0-48) 
(0 8a) 


11 6a 
(940) 


Password 17200" (250) 
MODEMS ARE 100% HAYES COMPATIOLE 


> THE "1200 Com External 116-00" 
> THE "2400 Com External 25¢00° 
THE 1200Com triematw Free PC Tatn tt} 10800" 

THE * 2400 Com internal w Free PC Tok fit 197-00" 


MONITORS 


Amdek Video 310A Amber TTL Monitor $120.00" 
Amdek Coior 600 Res AGH Monitor 365 00° 
Armdek Color 7227 NEW" Enhanced 424.00" 
Magnavox Amber IBM Type TTL Monitor 78 00° 
Ls woe 14° RGB Color Monitor $401 240 250 00" 
NEG JC 1401 Mutisync AGB ColorMoniter §30 00° 
Princeton HX-12 AGB Monitor we 
Princeton HX 12E AGA or EGA Monitor }20 
Princeton MAX 125 38 
Enher Mono or AGB Cards 
Texan 630 High Res RGB Monitor 
Texan 640 Highest Ales (720x400) 


“PC NETWORK Members pay, 
oS plus ore 
hreernum shay 


(2 $8) 
$ 


(500) 


27) 
1827) 


1at 8% above the wholesale 
Ane act aris cas Shiceurt 
50 per order International orders call 


for rattan charges Money Orde sonal and 
roan Shek aes stow SO working days ip coer 


All prices subject to 


MULTIFUNCTION CAROS 
6315 oor 


ABT SixPaxPremum “wk 
> AST Ba SixPakPtus ‘with 64K 


VO Pius #~ 
& AST Anvantage for AT 


Seti) Tiny Turbo 266 
mar Captain Mutttunckon Card 0% 108 00° 
2MB RAMCard inte! spec cardwOk #800" 
THE Mult 3844 functional clone #7 00" 
Of ASTS SiuPenPius “wOK 
T seca! 1 parehel 1 game port 
8 Clock calendar and 3 sofware standard 
> TWF Muth vO LO Pius Clone 
‘See Par Game Clock Standard 


PRINTERS 
Chien, MSP-10 NEW! 


PS BOCOL Fric + Trac 

Chisen, MSP 15 NEW! 

TEOCPS 192COL Fric + Trac 
. Pa 25 NEW 

PS) 132COL Frc + Trac 
chtzen, Precwere 35 NEW! 420.00" 
3SCPS Davaywhee 132COUFne + Trac 

Gtiizan 120-0 12025CPS 10° w Tractor jeso 
Epeon FX-85 160CPS 10° Par 
Epson FX 296 NEW" 200CPs 4OCPS MLO 3 oo 
Epson LO 1000 NEW! 180CPSSOCPSNLQ $69 00° 
Epeon 1X-88 120CPS 85 Frcren Food 

Paratal w NLO Switch 
Epson 10-800 120COL S0CP5 Paratel 
Epson 10-2500 108CPS 122C0t Par Ser 
EpsonE x-800 BOC OL Parate! Mains 
Epson EX 1000 132COL Paraite’ Mates 
NEC 2050 20CPS Letter Quatty Printer 
NEC 3550 33CPS Letter Quaity Printer 
NEC 6850 S5CPS Printer 
NEC Pin Whiter P68 216/180°6SCPS 10° 
NEC Pre Writer 7 18065CPS 132COL 
Penseonic KX-F1091 12075. 22CPS 
Panasonic (4 P1092 190'CPS w Tractor 
Panmnonic KX-F1582 180 CPS 15° wTrac 
Teahiba NEW! P34! 210CPS 132COL 
Toshiba 351 Par Ser 286CPS/132COL 


VIDEO CAROS 
Hercules Color Card w/Peraiiel Port 
Corce 


Hercules Monochrome 
Paradise Autoswich EGA 
Orchid Turbo EGA Card 

323 00° 


Quadram Quad EGA + 
> fk EGA Piua w 2564 end pre port 220-00" 
> THE "H720 Mono Graptnes w parallel port = 68 00° 
100%. MercuNes Compatisie’ 
> INE Color Card 100% (8M Compatie saer 


ACCESSORIES ANO SUPPLIES 


> Grand Name DS/OD Diakettes (Bax ef 10) $7 96° 
Guaranteed tor Lite’ Not Genenc 

b> DB/0D Bulk Pech Special eo. 44" 
Packaged n 50 wth siveves and labors 
Gua" anteed for Lite" 

> PC Network Replacement 130 Watt IBM PC 70 00" 


$260.00" 
40.00" 
435.00" 


SSESSSzEES 
8388838833 


$126.00" 
182.00" 
336.00" 
$69.00" 


g 
BesSeek 


a few of the over 30,000 products available 
at our EVERYDAY LOW PRICES! 


gz 
ase 


3seces% 


2 
i) 


sty 


1270 


Power Supply — Gres you PC (Old or Maw) ihe same 
Capachy a3 0 XT Good for Bd 1 tape Ores (enthiow need 


for a nd) and lenge capacty disk arves 

SMA PCI Kayboard Tempates se WO 
tor Lotus DBase Muthmate and cthent 

DSDD O:skertes ba 

we Peper 2600 Sheets 17.00" 
fine Perts (invisible whon torn} 


vORCK 


(00) 


(7 00) 
(10 00) 








TRENT BEFORE YOU BUY = Mambers ere oligibie to join Ine NETWORK'S Gueness and Game Sofware Rental Lbraneate evaluate products. 
for atud +4 (Regular) or 30 (V | P ) days 10 sea if they meet yourneeds Andine NETWORK S renial charges are far teas then othor sotttyare 
renial sennces—JUST 20% OF THE MEMBER WHOLESALE PRICE We feature over 1,000 evailabie tities In IOM/Appie/Mac and CP/M 








ike DITO@R*s 
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= AT COMPATIBLES 





For Programmers Compiling in 
BASIC * C * COBOL * FORTRAN ° PASCAL * dBASE” 


WINDOWS LIBRARY 


® Saves hundreds of man hours in 
programming and debug time 
© Window editor included to ellow 





WINDOWS with DATA ENTRY 


© Requires WINDOWS.LIB 


* Productivity enhancement for 
WINDOWS.LIB 










windows to be created easily 
© Pop-up windows, menus, help 


© MENU items return strings & 
integers when selected 






For the ultimate balance between 






é Screens © Several keyboard input routines 
price and performance, none of the © Print variables directly to the provide a user friendly professional 
AT compatibles reviewed here is the windows interfece 






perfect solution. Contenders re- 
viewed in a previous issue offer bet- 
ter trade-offs (see ‘The Cheapest 
ATs Ever,"’ PC Magazine, Volume 
5 Number 18). 

Depending on what features in- 
terest you most, however, you may 
find one of these three machines 
particularly appealing. The Tech 


© Several field date types supported 
PICTURED Strings, Dete, Time, 
Integers (Signed/Unsigned) 






© Written in Assembly for compactness 

® Full color control 

© Set cursor location or obtain. 
position 

* Exploding borders selectable 


$99 —No ROYALTIES $9900 — 







several screens in one file 







i 









PC AT Desktop has two factors go- © Summit Sofware” 
ing for it: it's very inexpensive and For more information 6 weer 
very close to the IBM original in ap- please call. GLENCO oe cranond 
pearance and performance. The ENGINEERING INC. | $ Nitcker 

SERVING THE SOFTWARE INDUSTRY @ and More 






PC's Limited 286 12 is the highest- 
priced computer here, but it’s still 
less expensive than anIBM PC AT. 
And if time is a precious commodity 
for you, the 12-MHz speed will win 
you over. The most judicious choice 
here might be the ALR System 286, 

a@ price-conscious computer that of- | 
fers reliability and attractive fea- 
tures. 






920 Ridge. Arlington Hts., IL 60004 (312)392-2492 Telex 493-7109 
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when you press F1, the setup menu is im- 
mediately displayed on the screen. If there 
is a memory discrepancy, the program de- 
termines the correct amount of memory 
automatically. You cen call the setup 
menu at any time from the keyboard by 
pressing Ctrl-Alt-Enter. 

The PC's Limited 286 12 offers fea- 
tures and performance at an affordable 
Price. (Don’t be misled by the ‘‘*tested con- 
figuration’’ price, PC’s Limited provided a 
fully loaded unit for review, complete with 
the optional tape backup unit, EGA board, 
and EGA monitor.) A 10-MHz model, the 
286 10, is available for $2,295, and the 8- 
MHz PC’s Limited 286 sells for a very rea- 
sonable $1,495. 

Although compatible with the IBM PC 
AT, the PC’s Limited 286 12 is certainly 
not a clone. Thoughtful construction, in- 
telligent design, and the astute marketing 
sense behind it should make this machine 
another PC’s Limited success. PCI 














Prerwurn Quality 
12 MHz 286 


$1995 






incuxies Ieac 12 MB floppy Grve, AI keyboard, 512k RAM (100nsi, WAZ dual controlles, 
spare crystals for 10 MHz and 11 MHz 
Factory installable options: Hard disks, video cards, extra RAM, 
12 MHz math coprocessor, RT keyboard, tape backup. 
® AMD 80286-12 processor 8 100ns RAM @ FCC Class B @ Korean cabinet 
a hs Ih speed bus # 12 expansion slots # 8 or 12 MHz speed ® RAM Can split 
/384 K @ 242 W power supply #8 Standard Intel chipset # Nationwide 
earvite available = Exposed central drives = 1 year field tested design 


Guaranteed compatible with Novell Netware, SCO Xenlx, AutoCAD. 
CRANIUM Computer Corporation, (213) 284-4071 
400 S. Beverly Drive, #214, Beverly Hills, CA 90242 
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© Window Librarien included to allow 


First new ¥s inch cartridge since 1971 


Cartrex introduces the first, brand-new, 14-inch tape 
cartridge technology in over 15 years for some 
fundamental technical reasons. . . 





...and today’s tape drive need for 
400% increase in tape speed, 500% 
increase in track density, 1000% in- 
crease in bit densities, and 3000% 
increase in bits/second, are just a 
few. Read on to get the complete 
story. 





Why a new cartridge 

With the significant increases in tape 
drive capacity, system reliability demands a 
tighter tolerance cartridge. Most tape drive 
users aren‘t aware that all of the tensioning, 
tolerance, and data reliability issues are vir- 
tually all a function of the tape cartridge. 

When 3M announced its cartridge in 1971, 
it was designed for a low capacity tape drive 
with less than 3 megabytes—2.88 to be ex- 
act. The tape was low in density—1600 bits 
per inch with only 4 tracks and 300 feet of 
tape. 

The tolerances required for the tape 
drives of the early 1970's were fine for then, 
but today’s tape drives require much tighter 
tolerance. Today's tape cartridges must 
work with drives that have 9 or more tracks 
and bit densities as high as 12,000 bits per 
inch on 600 feet of tape. That means capac- 
ity increases of 2,000 percent packed into 
the same cartridge. 

The reasons that yesterday's cartridge 
technology simply won’t work properly in 
today’s high capacity drives is inherent in 
the cartridge design. The three culprits that 
make cartridge tolerances so important are 
fluctuating tape tension, redeposit nod- 
ules, and instantaneous speed variations 
{or ISV). 

Tape Tension 

Tape tension at the read-write head is im- 
portant because the tape drive's electronics 
expect data to arrive at a constant rate. Con- 
sistent tape tension is a function of the car- 
tridge tensioning mechanism. The new 
Cartrex cartridge tensioning design, based 





The Cartrex cartridge provides predictable and stable 
tension. Compare it to the tension variation of the 
conventional cartridge design. The consistent Cartrex 
tension virtually eliminates data errors and data loss 


from head-to-tape separation and redeposit nodules that 
can occur with fluctuating, low-to-high tension 
performance. 


















= = ——s 
The new Cartrex Ys-inch tape cartridge is the first new 
tape cartridge design in almost a decade and a half. Tape 
drive manufacturers now have a new cartridge technol- 
ogy which allows them to advance today's and tomor- 
row’s drive performance. 








on a mechanical differential between two 
stiff belts, provides very predictable results. 
The historic 3M design—used by 3M and 
DEl—uses an elastic belt coupled with drag 
friction at the rear pulley to create tension. 
The accompanying graph shows the signif- 
icant improvement the Cartrex cartridge de- 
sign offers over the conventional design. 


Redeposit Nodules 

Redeposit nodules are the insidious 
flakes of tape media that break off from the 
edges of the tape and get dragged to the 
edge of the read-write head. If the tension 
is low, or becomes low when the tape starts 
or reverses, the flakes slide past the edge, 
get smeared across the head, and reduce its 
ability to read data. 

The free play in the two tape reels com- 
bined with the tape guides are the primary 
culprits in creating these redeposit nodules. 
As the tape enters the guide from the tape 
pack, the tape guide aligns the tape by bal- 
ancing the tension at the edges of the tape. 
Uneven edge tension not only causes media 
to flake off causing redeposit nodules, but 
data is lost due to the “coining” or “scallop- 
ing” effect. 

Cartrex eliminated the cause of the tape 
coining or scalloping with a barrel-shaped 
roller placed in front of the tape guide. The 
roller positions the tape and drops the edge 
tension to zero. By using this roller, the pos- 
sibility of media flaking off and creating re- 
deposit nodules is virtually eliminated. 

Instantaneous Speed Variation (ISV) 

Instantaneous speed variation is exactly 
what it sounds like—small, instantaneous 
changes in tape speed as it crosses the tape 
head. At slow tape speeds and low bit den- 
sities—like the 1971 standard of 30 inches 
per second and 1,600 bits per inch—ISV 
wasn’t as big a problem. At that time, the 
bits were crossing the head at 48,000 bits per 
second. 

Today, however, the story has changed. 
Ninety inches per second and 8,000 bits per 
inch mean that 720,000 bits cross the head 
every second. A 1,500% increase. As you 
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may have guessed, 197] speed fluctuations 
in the 48,000 bits per second range made 
reading data difficult for tape drive elec- 
tronics. But today, when the electronics 
have to guess whether or not the bit rate of 
720,000 bits per second is accurate, the elec- 
tronics can become overwhelmed. 

The Cartrex tensioning mechanism re- 
lieves the overload placed on the electronics 
with res; to ISV. The longitudinally stiff 


belts ensure tension at all times. The stiff 
belt overpowers variations that exist with 
the 3M elastic belt cartridges. The barrel 
roller guides, in addition to reducing the 
edge pressure to zero, tend to dampen out 
any residual ISV effects. 


High speed tape seldom enters ides parallel to the 
lopaitt bottom, even with pid ery Pthe tape reel 
hub designs. The edge ures which result create 
“scalloping” or “coining” on the tape. The effect is data 
loss due to head-to-tape separation, flaking media that 
smears across the head, and “redepost! nodules” that 
create hard errors. 








Never a Single Issue 
Your tape drive seldom has the luxury of 
dealing with an isolated problem. It’s usu- 
ally a combination of ISV, redeposit nod- 
ules, and tension problems alli together. 
Now you understand why Cartrex devel- 
oped a modern cartridge alternative. 


Where to get it 

Not only has Cartrex improved on the in- 
dustry’s 15 year old technology, they have 
done it for a competitive price. 

Now you can have peace of mind when 
you back up your hard disk on today’s so- 
phisticated tape drives. 

And you can have it fast. Simply phone 
and give Cartrex your purchase order num- 
ber or your credit card number and they will 
send your cartridges by return mail. 


(619) 485-6603 Ext. 2000 


Dealer Inquiries Invited. 


e FE (2) 
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CARTREX T1590 WEST SAN DIEGO 619-485-6603 
CORPORATION = GERNARDOCT = CA FELEX 7101115609 
MARKETING SUITE 230 92127 FAX 619-451-3640 
NEADQUARTERS: 


The first real alternative in %-inch tape cartridges™ 


THE 
TEMPLATE SERIES 


The surface of each template shows the 
complete menu structure of the program. It 
may also include such things as page number 


references to the mini-manual, cursor control The mini-manual acts as a perfect 

information for various environments, etc compiement to the template. Explanations, 
examples and graphs will help you get your 
job done. 


The function keys are directly referenced. 
Colors are used to help you identify keys to 
be used along or in conjunction with other 


keys. 





Call 703 437-4148 


THE TD ArempLate SERIES 
“Answers at your fingertips.” 
445-A Carlisle Dr., Herndon, VA 22070 703-437-4148 


Name: —_ 


Street Address 


Ing & Handling 


TOTAL 


| 


| Custom made templates available upon request 
Please, no Post Office Box address. 
Deliveries made via UPS. CIRCLE 233 ON READER SERVICE CARD 





PORTABLES: 
MOBILE ACCESS 


Tech PC Portable 
Computers come in 
four different base 
models to match your 
computing needs. Our 
entry level Tech PC/XT 
portable computer is 
designed to provide a 
non-obstructive profile, 
and has a capacity to 


hold two thirty megabyte 
hard disks, a high 
resolution monochrome 
monitor with a Hercules 
compatible graphics 
card to drive it with 


Tech Personal Computer 
Systems are designed 
and manufactured by 

Tech Personal Computers 

. .. The leader in quality, 

performance and state 

of the art computer 
system engineering. . . 
each of our portable, 
desktop, multiuser, and 
minicomputer systems 
are unparalleled in the 


800 by 400 lines 
resolution, and never 
before heard of 6 
expansion slots in a 
portable computer. If 
4.77 MHz of Intel 8088 
power isn't fast enough, 
try our Turbo 4.77 to 

8 MHz 8088-2 or 
optional NEC V-2 
microprocessor based 
portable machine. 
Designed to increase 
speed up to 170 percent 
of a standard PC/XT, this 
turbo gives you the edge. 


industry for quality 
construction, depend- 
able operation, complete 
software compatibility, 
and an unbeatable 
combination of product 
satisfaction guarantees, 
long warranty periods, 
and comprehensive third 
party maintenance. 

At Tech PC we're out to 




















# 





capture your micro- 
computer business. No 
one matches our diverse 
line of high performance 
products, or our com- 
prehensive system of 
Support, warranty, and 
third party maintenance 
Service options. 


The Tech PC/AT and 
Tech Turbo PC/AT 
portable units are state 
‘of the art in portable 
performance. The 80286 
microprocessor based 
units can be fitted with 
up to 240 megabytes of 


high speed voice coil 
hard disk technology, 
and with the Turbo ATs 
10 MHz math co-proces- 
sor socket and 10 MHz 
80286 microprocessor 
the unit can manipulate 
large spreadsheets 


—=-s_a@* 





with unparalleled 
performance. 


(714) 385-1711 


1911 Betmor Lane, 
Anaheim, California 92805 
Telex 272006 Answer Back 
-TECH FAX: 7143851523 
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TECH PC PORTABLE 
COMPUTERS are available 
now in 4 different base 
models: 


TECH PC/XT 

Options: 
Tech Turbo PC/XT Portable 
with 20 MB Hard Disk .$1349 
Tech Turbo PC/XT Portable 
with 1200 Baud Internal 
Hayes Compatible Modem 
and 20 MB Hard Disk . $1549 


TECH TURBO PC/XT 


Options: 
Tech Turbo PC/XT Portable 
with 20 MB Hard Disk $1449 
Tech Turbo PC/XT Portable 
with 1200 Baud Internal 
Hayes Compatible Modem 
and 20 MB Hard Disk .$1649 


TECH PC/AT 


Options: 
Tech PC/XT Portable with 20 
MB Hard Disk .....+- $2199 
Tech PC/XT Portable with 
1200 Baud Internat Hayes 
Compatible Modem and 20 
MB Hard Disk ....++. $2399 


TECH TURBO PC/AT 


Options: 
Tech PC/XT Portable with 20 
MB Hard Disk .......$2399 
Tech PC/XT Portable with 
1200 Baud Internal Hayes 
Compatible Modem and 20 
MB Hard Disk ...... «$2599 


All TECH PC PORTABLES 
available with tape backups, 
hard disks up to 1 gigabyte, 
networking systems, and 
hundreds of other hardware 
and software accessories. 


If only there were more of you. 
















Wouldn't it be advantage of Windows’ 
great if you could common interface for 
multiply yourself? commands, options, 
Do an honest day's and data exchange. 
work before lunch? In the Windows 

Well, you can. With world, you move 
Microsoft® Windows, information freely. 


Do more work, more 
kinds of work, and 


do it faster. 


A startling value. 


Be and you get a whole 
oben to help you manage 
usiness. 


Windows lets you, 
work with 
multiple applica- ; 
tions at the same time ~~ 
—more programs than - ~ 
your PC's memory can normally hold. Neatly nal W ee cd 
sidestepping the 640K limit. desktop full of a 

You can switch from, say, 1-2-3° to dBase lor _YOur day to day 
to Microsoft Word or to Microsoft Chart in a 
couple of keystrokes. Leave one program and 
jump to another. 

And you can select and edit information from 
several different programs. Then quickly combine 
and print it all on a single piece of paper. 






In addition, you get 
a Windows Write, a 
graphically-based word 
processing program. 
And Windows Paint, a 
simple, easy to use 


mm drawing program. 
Not yee $99. 





We've only just begun. 
Windows is a graphic extension of MS-DOS* Find out how productive you can be with a 
which gives you a more intuitive way to work. Windows office. Get all of yourselves down to 


Your bridge to a new generation of applications your Microsoft dealer. 
which can be easily integrated. And which take And take a really good look into Windows. 


Microsoft Windows 


The High Performance Software 
For the name of the nearest Microsoft dealer, call (800) 426-9400. In Washington State and Alaska, (206) 882-8088. In Canada, call (416) 673-7638. 
Microsoft and MS-DOS are regstered trademarks of Mictosoft Corporation 1-2-5 % a registered trademark of Lotus Developmen: Corporation dBase Ul a registered trademark of Ashton-Tate 


Note Photos show color and resolution obtamed on an IBM PC equipped with an IBM Enhanced Graphics Adapter Monochrome 
display 1s generated when an IBM Color/Graphics Adapter or compantble graphics adapter card 1 used 
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® HARDWARE & WINN L. ROSCH 


SUPERCHARGING 


XI HARD DISK 
PERFORMANCE 


ention PC perfor- 
mance, and hard-core power users will 
spin yarns about souping up their 80286- 
based desktop wonders with clock crys- 
tals that operate in the FM band, disks so 
fast they scorch data, and special tricks 
confided to them by one of the aboriginal 
witch doctors who developed the more es- 
oteric modules of DOS. Somehow the 3 
million or so 8088-based IBM PCs and 
XTs and the untold millions of compati- 
bles are forgotten when performance is 
the issue. 

You can, however, improve your 
8088-based system’s performance and 
your own productivity in several ways. 
Software developers have created caching 
programs to speed up hard disks (see 
‘Getting the Most Out of Your Hard 
Disk,’’ PC Magazine, Volume 5 Number 
5), and the many new accelerator boards 





let you boost processor performance, al- 
though sometimes they slow down disk 
access (see ‘‘Accelerator Boards: Power 
for a Price,’” PC Magazine, Volume 5 
Number 15). But hidden from the head- 
lines and microprocessor horse races, sev- 
eral hardware developers have created 
modest miracles that promise to boost the 
speed, capacity, and usefulness of ordi- 
nary PCs and XTs by quickening the pace 
at which data flows both to and from their 
hard disk storage systems. 

Advances have been made on several 
fronts. The hard disks themselves are be- 
ing so honed and refined that the fastest of 
today’s hard disk drives can retrieve a ran- 
dom byte of data from disk five times fast- 
er than the drive that came with the origi- 
nal XT. And disk controllers—the 
electronics that actually direct the move- 
ments of the hard disk head and tum mag- 
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If you've worked 
onan AT, your 
XT’s hard disk 
may now seem 
unbearably slow. 
You can speed it 
up and increase 
storage with 

a new hard disk 
or controller. 


@ 
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Netic pulses into useful data—can now 
boast on-board buffering and new data- 
coding schemes. Even the arrangement of 
the storage units on the disk can now be 
modified to improve data access. 

It sounds too good to be true. Can you 
really get AT performance from an XT 
system, as one disk maker claims? To find 
out, PC Labs tested and compared each of 
these disk innovations, individually and in 
combination. 

The results were surprising. The XT 
standard for hard disk performance, which 
had astounded us only a few years ago, 
proved to be a modest one, indeed. The 
various technical tours-de-force we tried 
all improved disk performance to some de- 
gree. And when these hardware innova- 
tions were optimally combined and linked 


with DOS, we were able to speed up data | 


access and transfer significantly. 

Some of our long-held beliefs—for in- 
stance, that the 8088 microprocessor can’t 
benefit from faster disk access—fell by the 
wayside. And others—like the importance 
of providing adequate sector buffer- 
ing—were reinforced. 

No mere change in its hard disk subsys- 
tem will put the humble 8088-based XT on 
a par with its muscular sibling, the AT. But 
paying some attention to your hard disk 
can mean the end of a lot of waiting for the 
red hard disk drive light to go out and the 
beginning of better performance in disk- 
intensive applications. 


WEAVING SECTORS | Sysgen and Tall- 
grass Technologies Corp. are two compa- 
nies that effectively have been working 
magic on the format used for storing data 
on disk by doing away with sector inter- 
leaving. 

In the official IBM scheme of things, 
disk sectors are not read one after another 
in the order that they are found on the disk. 
Instead, after one sector is written, five 


physical sectors (those on the disk) on the | 


track are skipped before the next sector is 
written. The hard disk controller in the PC 
sorts out the shuffled sectors and sends 
them to DOS as logical sectors that are 
written and read as smoothly as if they 
were adjacent. 

Although DOS is isolated from this sec- 
tor interleaving, its physical consequences 
unfortunately result in a speed penalty. For 





Two Approaches to 
Sector Interleaving 


6-to-1 Interleave 


With a 6-to-1 interleave (the inter- 
leave factor thet IBM adopted for 
the PC-XT), the read/write head 
must skip five sectors between 
consecutive reads or writes, slow- 
Ing down data /O. 


1-to-1 Interleave 


With a 1-to-1 interleave, sectors 
are adjacent on the disk and the 
read/write head can move be- 
tween them smoothly and swiftly. 
The Sysgen Matched Pair and 
TG-5525i speed up data I/O 

by eliminating sector interleave 
in this way. 


every six sectors that the disk moves, only 
One sector is written or read. This means 
that writing or reading a whole track, ordi- 
narily made up of 17 sectors, requires five 
spins of the disk. Because each complete 
tum of the disk requires '/eo of a second (the 
spin speed of hard disks is about 3,600 rev- 
olutions per minute), gleaning a full track 
takes 8.33 milliseconds, or about '/12 of a 


second. (Most people believe that IBM | 
originally adopted the interleave factor of 6 


to 1 chiefly to slow down the speed at 
which data comes from disk to match the 
rate at which the 8088 microprocessor 
could absorb it.) 

Both Sysgen and Tallgrass eliminate 
sector interleaving, though the sector ar- 
rangement is often described as having an 
interleave of 1 to | or, simply, 1. In the 
Sysgen Matched Pair system (the matched 





pair here is an intemal hard disk and con- 
troller board), each logical sector lies adja- 
cent to the next one to be read, and all the 
logical sectors on a track are contiguous. 
The Tallgrass TG-5525i, an intemal hard 
disk, doesn’t even slice the track into sec- 
tors. It records the whole track as a single 
block of data, and the Tallgrass disk con- 
troller then divides it into sector-size 
chunks electronically so that DOS doesn’t 
know the difference. Both the Sysgen and 
the Tallgrass systems write or read a whole 
track in a single spin of the disk—a theo- 
retical speed advantage of 500 percent 
over an ordinary XT disk. 

The motivation behind the whole-track- 
at-a-time trick is different for each system. 
Sysgen adopted the I-to-1 interleave pure- 
ly to improve its hard disk’s performance. 
Tallgrass uses it because it also better 
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FROM 0 TO 30 MEGABYTES 
IN RECORD TIME. 


You better fasten your seatbelt. 
Because Mountain has done it 
again. The company that brought 
you the first IBM® AT tape backup, 
the first AT hard disk, and the first 
20MB DriveCard” is now shipping 
another industry standard—the 

first 30MB DriveCard. 


50% MORE DATA 
AT PEAK SPEED. 
DriveCard gives you the highest 
capacity and fastest data transfer 






















rate (7SMbits/sec.) in one highly 
reliable hard disk on a card. With- 
out sacrificing one of your existing 
floppy disks. It's ideal for “power 
users” and serious number crunch- 
ers who require additional hard 
disk storage for large database and 
multi-user applications. 

DriveCard fits neatly inside 
IBM, AT&T» COMPAQ® or most 
compatible computers. It provides 
the same software compatibility 
as the latest factory original built-in 
drives. And it features improved 
error correction for outstanding 
data integrity. 

What's more, DriveCard 
is 100% compatible with 


/ 


And comes ready to 


DOS 2.1 and higher, PC 
IX, UNIX" and XENIX* 








support most popular local area 
networks. Which gives you the flexi- 
bility to meet future needs. 

As the industry's fastest growing 
supplier of innovative, high-perform- 
ance storage upgrades, Mountain 
backs each DriveCard with a 12- 
month limited warranty featuring 
“Ready Replacement” within the first 
six months. And a 10-year track 
record for responsive support. 


FREE Q&A DATABASE SOFTWARE. 

Act now! Shift your PC into 
overdrive today with Mountain's 
new industry standard 30MB 
DriveCard and get Symantec's 
Qé6A* database program free. Call 
for more information and the name 
of your nearest dealer 


See us at COMDEX, 
Booth 7916 


Mountain. 


THE PEAK OF PERFORMANCE 
CIRCLE 107 ON READER SERVICE CARD 
1-800-458-0300 (1n Cahi , 1-800-821-6066) 


Mountain Computer, Inc., 360 El Pueblo Road, Scotts Valley, 
CA 95066, (408) 438-6650, TWX 910-598-4504, FAX 408-438-7623. 
Mountain products are distributed and sold worldwide. Call 
or write for the name of the dealer or distributor nearest you. 
°Free offer vatid until Dec 31, 1996 
“registered trademarks and “trademarks of Mountain Computer Inc, American 
Telephone and Telegraph Co, International Business Machines Corp , COMPAQ 


Computer Corp , Microsolt Corp, AT&T Ball Laba and 
Symantec Corp. £1986 Mountain Computer, Inc 
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matches its unique (in the PC hard disk 
world) disk data structure. 


INTERLEAVING IMPEDIMENTS 
The sector interleave of a disk is deter- 
mined at the time the low-level format is 
applied to the disk. Low-level formatting 
(which should not be confused with the 
DOS formatting process that merely im- 
poses a logical structure on an already for- 
matted disk) writes sector identification 
and timing information on a blank disk. 
The actual interleave factor that’s used is 
virtually invisible to you and your software 
because your hard disk controller isolates 
the rest of the computer system from on- 
disk data-structure concems. 

But you are likely to notice a difference 
in the speed of data transfer. In theory, a 
lower interleave is supposed to give higher 
performance; therefore a 1-to-1 interleave 
should be the fastest-performing sector ar- 
rangement for a hard disk. 

Reality is somewhat different. A hard 
disk’s read/write head cannot move in- 


stantly between adjacent tracks or cylin- | 


ders of the disk. The track-to-track access 
time of most hard disks is in the vicinity of 
5 to 10 milliseconds—about the time it 
takes the disk to spin halfway around. 
Thus, with straight 1-to-1 interleaving, 
when the read/write head finishes with one 
track, it has to wait for the next revolution 
before it can start writing or reading the 
next track. 

The Sysgen Matched Pair system 
works around this problem by including a 
full-track buffer in its controller circuitry. 
Whenever a request is made to read a sec- 
tor from the Sysgen hard disk, the control- 
ler automatically reads the whole track 
which contains that sector and stores the 
full track of data in its buffer memory 
while it is sending the data from the re- 
quested sector to its host computer. In 
most applications, where one data clus- 
ter—usually four sectors—is read at a time 
(with a pause for processing before going 
on to the next cluster), reading the full 
track imposes no performance penalty. 
Performance does suffer, however, when 
you’re randomly reading or writing short 
records. 

Computers based on the 8088 micro- 
processor supposedly are not fast enough 
to absorb all the data in a full track as it is 





# The TG-5525i hard disk 
doesn’t have a 1-to-1 
interleave factor, but it 
acts as if it does. 


being read from the disk, so the disk is ef- 
fectively idle while the track information is 
being transferred from buffer to host. Dur- 
ing these idle periods, the Sysgen control- 
ler keeps monitoring sector requests. 
When data is needed from a sector written 
on another track, it moves the read/write 
head to that track while data is still being 


dumped from the buffer. By the time the | 


host computer has digested everything 
from the first track, the Sysgen disk is 
reading the next, pumping out information 
continually. 

To improve performance still further, 
the Sysgen Matched Pair links the compa- 
ny’s full-length controller card to a To- 
shiba 70-megabyte hard disk, which fea- 





tures an average access time of about 30 
milliseconds (a 40-megabyte model is also 
available). The controller, which uses the 
standard 5-MHz ST506 interface and 
MFM (modified frequency modulation) 
recording, has a built-in low-level format 
program that will accommodate a number 
of other drives. (MFM is the recording sys- 
tem used on most currently available hard 
disks; see sidebar ‘‘Faster, Denser Disks 
with RLL."*) Sysgen also supplies soft- 
ware to partition the large drive into sever- 
al volumes, each of which acts like a sepa- 
rate logical disk drive. The system is 
compatible with most XT-like machines 
that have adequate power—at least 130 
watts. 


DATA GROUPS The Tallgrass TG- 
5525i hard disk doesn’t actually have a 1- 
to-1 interleave factor, but it acts as if it 
does, reading and writing full tracks of 
data in sequence. The novel Tallgrass 
arangement, which relies on group-coded 
recording (GCR), was a design choice 
based primarily on the desire to operate a 
hard disk and a tape backup unit with the 
same controller electronics. Besides 
achieving tape and disk compatibility 


The Sysgen Matched Pair system eliminates sector interleaving to improve performance and 
links the company's full-length controller card to a Toshiba 70-megabyte hard disk. 
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Life's Tough Decisions, 


yr 


THE CHOICES. 

Remember when your biggest 
problem was no storage space in your 
wagon? No room for your boats, trains, 
cars, and planes. Your choice was to 
either get rid of some toys or get a bigger 
wagon. 

Now your wagon has tumed into an 
IBM PC-XT. Your boats, trains, and cars 
are now database, spreadsheet, and word 
processing files. But your choice for more 
storage ts still about the same: either get 
rid of some “toys” or get a bigger 
“wagon.” 

GETTING A BIGGER WAGON. 

Since every bit counts, you can now 
upgrade your computer with a CORE 43 
MB half height drive and still give 
yourself room to grow. IBM's standard 
XT contains only a 10 or 20 MB full 
height drive, which filled up faster than 
you thought it would. Your PC-XT may 
even accomodate 2 CORE drives. That's 
86 MB and a floppy all inside the box. 


15M PC-XT and IBM PC-AT ave registered trademarks 
of International Business Machines. Inc. 
See us at Comdex, Booth W12 


¢ 


A SIMPLE TRANSITION. 

Installation is easy. Everything is 
supplied for you to install in less than 30 
minutes. Have a drive already? Simply 
remove the old and slide in the new. 


SHIFT INTO HIGH GEAR. 

Our half height drives are the fastest 
in the world. With an average access 
time of less than 26 ms, these drives are 
4-5 times faster than the standard XT 
(and more than 30% faster than an IBM 
PC-AT ). Load, save, sort. and retrieve 
data in record time. Plus, they're one half 
the size! Ideal for networks and file 
servers, and they support both DOS and 


INTERNATIONAL 
7171 N. Federal Hwy. Boca Raton, FL 33431 
(305) 997-6055 
Telex: 315 809 CORE INTL DEBE 
Vectra i a registered trademark of Hewlet: Packard. 
CIRCLE 225 ON READER SERVICE CARD 
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NEVER GET STRANDED. 

Our read/write heads unconditionally 
and automatically go to a safe landing 
zone and lock there on power off. Unlike 
the factory issue XT drive ( and most 
others ), our drives protect you from head 
crashes and lost data. They'll never leave 
you crying. 

They're also fully shock mounted for 
your XT or even a portable computer. 
THE ROAD TO SUCCESS. 

CORE International is the world’s 
largest supplier of high performance IBM 
PC-AT compatible drives. This high 
performance is now available in a half 
high form factor for other compatibles 
including HP Vectra, Zenith, AT&T, and 
the entire Compaq line. All drives are 
backed by a one-year warranty in addition 
to a choice of on-site, local. or exchange 
maintenance services supported by CORE 
and other major maintenance companies. 

Contact us directly or see your local 
CORE Authorized Dealer for details. 


‘XENIX 1s 2 trademark of Microsoft. inc. 
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The Tallgrass TG-5525i is an easily installed internal hard disk that increases capacity by 
storing a whole track as a single long block of information. 


along with the economy of using a single 
controller for two systems, Tallgrass gains 


greater disk storage capacity by storing a | 


whole track as a single long block of infor- 
mation, with no sector divisions. Since the 
elimination of sectoring saves the disk 
space normally reserved for sector identifi- 
cation information, GCR further increases 
the density of data on the disk. Thus the 
20-megabyte Control Data Corp. hard disk 
in the Tallgrass TG-5525i tested actually 
held 26 megabytes. 

In order to maintain compatibility with 
DOS, the Tallgrass controller—a full- 
length expansion card—acts as an inter- 
preter, breaking the big block into DOS- 
sized sector-like chunks and sending the 
appropriate chunk to the system when it is 
needed. 

In truth, we found that the standard XT 
drive outperformed the Tallgrass in two 
out of three tests. The TG-5525i's princi- 
pal liability is the system’s absolute need to 
read and sort through a whole track even 
when only a single sector of data is re- 
quested. This penalty is especially great 
when DOS randomly accesses small re- 
cords, as it often does. The Tallgrass TG- 
5525i has a greater speed potential when 





a A new data coding 
scheme called run length 
limited (RLL) promises 
to improve disk I/O and 
increase disk capacity— 
by as much as 50 percent. 


combined with non-DOS operating sys- 
tems that typically use longer records. 

The TG-5525i is as easy to install as any 
other disk system and can replace the hard 
disk in an XT or any PC-compatible com- 
puter that has at least 130 watts of power. 
Tallgrass includes its excellent BackTrack 
program, which automatically makes tape 
or disk backups while you work. 


RUN LENGTH LIMITED A new data 
coding scheme called run length limited 
(RLL) also promises to improve disk /O 





and increase disk capacity—by as much as 
50 percent. 

Because RLL, like GCR, is simply a 
scheme for rearranging bit patterns of en- 
coded information on disk, its speed and 
capacity increases are won without any 
change to the hard disk itself. A disk that 
nominally is able to store 20 megabytes us- 
ing the older MFM coding can effectively 
hold 30 megabytes using the RLL coding 
scheme. 

The RLL coding scheme is new only to 
personal computers. Originally developed 
by IBM for mainframe-style mass-storage 
systems, RLL has been a well-established 
technology in larger computer systems for 
a number of years. However, the technol- 
ogy has not been widely used in personal 
computers because of difficulties encoun- 
tered in implementing it with earlier con- 
troller hardware. Compared to MFM, 
RLL requires circuitry that's inherently 
more complex and, at least initially, more 
expensive. 

The first company to make RLL work 
with PCs was Sunol Systems, which in 
1984 introduced a network hard disk with 
a massive proprietary RLL controller card 
that was several times larger than an ordi- 
nary PC expansion card. Other companies 
quickly followed suit, compressing the 
RLL circuitry into custom VLSI (very 
large scale integration) chips. When Plus 
Development Corp. introduced its Hard- 
Card last year, RLL was the key to packing 
a full 10 megabytes inside the miniaturized 
expansion-slot-sized hard disk. However, 
the HardCard used a special interface that 
is not compatible with most of the hard 
disks on the market. 


COMPETING CARDS § Earlier this year, 
two prominent disk controller manufactur- 


| ers, Adaptec and Scientific Micro Sys- 


tems, introduced RLL controllers for the 
standard ST506 disk interface. Nearly ev- | 
ery other disk controller maker is working 
on or has announced a similar line of RLL 
products. 

Like the standard IBM hard disk con- 
troller in the XT, the Adaptec ACB-2070A 
RLL controller (see First Looks, PC Mag- 
azine, Volume 5 Number 16) requires one 
full expansion slot and is able to control 
two hard disks. A low-level formatting 
program built into the on-board ROM of 
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Backup made easy - 


@uldepOareromaneuiars 
COMO 


“Performance is exce! 

it has speed and excellent# 
diagnostics...one of the best 
PC Tech Journal 


“A smooth operator...in making 
file-by-file backups...(it) hardly 
ever stopped to catch its breath...” 
PC Magazine 


Sigma Designs introduces FasTrak, a revolutionary: 
concept: powerful PC backup In a compact, portable deaten vaen to barky 


Tope partitien lehel 7 city 
FasTrak delivers the power Tite ae 
Speed. At 5 MB/minute there's always time to FasTrak: 


Performance. FasTrak backs up and restores data, TT a es en 
reliably, consistently. With both image and file-by-file wane Ge om Omme | ORe. 
modes, and menu and command driven operation, a 

FasTrak has all the flexibility you need. 


Simplicity. Our on-line tutorial is acknowledged as 
the best in the business. And as to ease-of-use, 
ask any dealer! 


Big things do come in 
gmail packages 
$ comes in two versions, so you 
‘backup either 27 MB or 60 MB of 
tape. And since connecting It 
le, FasTrak moves easily 
PC, or XT or AT. 


o the family 
ies on Sigma 
dition of product 
. For backup, 












‘storage, expansion, or all 

three, Sigma Designs the 

systems. ; 
FasTrak. To keep you moving forward. 


Call (408) 943-9480 for the Sigma Designs 
deater nearest you. 


MWS Series 
20-120 MB hard dawn, 
2? of 60 MB tape drive, 
S expansion slots. 


fetes oe Far == SIGMA 
‘or G0 ME tape drive 
SIGMA DESIGNS, INC. 2023 O'Toole Avenue, San Jose,CA 85131 telex 171240 = DESI (6) N. IS 


CIRCLE 252 ON READER SERVICE CARD 


@ XT HARD DISKS 


FASTER, DENSER DISKS WITH RLL 


queezing more data into a given | change between two clock bits indicated 


amount of disk space might seem like | 
magic, but with run-length-limited | 


(RLL) technology, it’s simply a matter of 
mathematics. 
Information is stored on hard disks in 


the form of magnetic flux changes—te- | 


versals of the magnetic field in the small 
| particles of oxide or thin-film medium 
that covers the platter of the hard disk. 


The electronic circuitry of the disk | 
controller translates the bit patterns of the 


data sent from the host computer into the 
new pattems that will become the flux 


changes that are written on the disk. In 


the most rudimentary form, for instance, 
each data bit might be translated into a 
single flux change. 

The characteristics of the magnetic 
medium, the speed at which the disk 
spins, and the design of the disk read/ 


write head together determine the mini- | 
mum and maximum spacing of the flux _ 


changes on the disk. If the flux changes 
are too close together, the read/write 
head might not be able to distinguish be- 
tween them; too far apart, and they can- 
not be reliably detected. 

In one of the earliest magnetic digital 
recording schemes—called frequency 
modulation, or FM recording—the disk 
controller added an extra bit, called a 
clock bit, ahead of each data bit written 
on the disk. When read back, each clock 
bit signaled to the controller that a data bit 
would follow. The presence of a flux 





the ACB-2070A allows you to set both the 
hard disk interleave (which may be any- 
where between 3 to I and 16 to 1) and the 
seek-step pulse rate, which controls the 
speed of read/write head movement. 

The Scientific Micro Systems OMTI 
5527 disk controller is part of the compa- 
ny’s OMTI line of highly integrated PC- 
compatible disk controllers. The OMTI 
5527 card is remarkable for its miniatur- 
ization: it’s just 5 inches long and fits easi- 
ly into an XT short slot. All of the neces- 
sary logic for RLL recording is contained 
in several custom VLSI] chips on the card. 





a digital 1, and no flux change between 
clocks indicated a digital 0. The possible 
spacing of flux changes was thus con- 
fined to a very narrow range of two val- 
ues, but two flux changes were needed to 
record each bit of data. 

Modified frequency modulation re- 
cording (MFM), the system used in most 
contemporary PC disks, does not use 
clock bits. It stores digital 1s as a flux 
transisition and Qs as the lack of a transi- 
tion within a given period. To prevent 
flux reversals from occurring too far 
apart, an extra flux reversal is added be- 
tween consecutive Os. Because no flux 
reversals are needed to represent clock 
bits here, MFM packs information twice 
as densely on disk. Hence MFM is some- 
times called double~density storage. 

RLL is much more complex. It trans- 
lates the incoming binary code into its 
own, different digital code of Is and Os, 
which it sends to the disk. This transla- 
tion occurs not at the bit level but one step 
higher: each incoming byte is assigned a 
new code pattern 16 bits long. 

Only a fraction of the available 16-bit 
pattems—the ones that are easiest to re- 
cord magnetically—are used. The princi- 
pal requirement is that there must be from 
two to seven Os between each | (hence, 
the formal name of the system used by 
both Adaptec and Scientific Micro Sys- 
tems—2,7 RLL). The remaining 16-bit 
code pattems are made illegal and never 


a The OMTI 5527 card is 
remarkable for its 


miniaturization: it’s 5 
inches long and fits easily 
into an XT short slot. 





appear in the final output to the disk 
drive. 

Although the coding scheme requires 
twice as many bits to encode its data, it 
fits better within the limits of the record- 
ing medium and allows data bits to be 
coded to flux changes three times as 
dense. Only the |s cause flux changes, 
and they are always spaced at least three 
binary places apart. Hence, although 
there are twice as many code bits, they 
can be three times closer together and 
still keep the same spacing of flux 
changes as would be produced by MFM. 
The gain in storage density over MFM is 
thus 50 percent. 

In both the Adaptec and Scientific Mi- 
cro Systems arrangements, the added in- 
formation is packaged into additional 
disk sectors on each track. Instead of the 
DOS standard of 17 sectors per track, 
both controllers create 25. And because 
the disk spins at the same speed no matter 
what data code system ts being used, the 
25 sectors of RLL are transferred to the 
controller in the same amount of time that 
MFM takes to move 17. 

The penalty that RLL’s greater re- 
cording density imposes is that it requires 
amuch more complex controller and bet- 
ter-quality disk drives capable of han- 
dling higher data rates. Not all hard disk 
drives can reliably transfer information at 
the RLL rate—7.5 MHz—although 
more and more such drives are becoming 
available. —Winn L. Rosch 


Also, like most of the new hard disk con- 
trollers, the OMTI 5527 will operate two 
hard disks. 

Probably the best part of the 5527 is the 
OMTI software available from SMS. It al- 
lows ordinary human beings—as distin- 
guished from assembly language program- 
mers—to match nearly any disk drive to 
the XT. The disk includes several OMTI- 
disk programs for setting up multiple DOS 
partitions and drivers for dividing large 
disks into a number of virtual volumes. 

The OMTIdisk software will low-level- 
format nearly any hard disk drive. By writ- 
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Get real PC power in an 
affordable home computer 
There's no reason to settle for a 
“game” computer this Christmas. 
Now you can get a Tandy 1000 EX 
for the price of a game machine. 
Best of all, you'll get a CM-5 Color 
Monitor (25-1023) as our gift to you 
when you buy the Tandy 1000 EX. 
The Tandy 1000 EX (25-1050) is 
a true PC-compatible computer, 
ready to use the MS-DOS® based 
software you bring home from the 
office, as well as software designed 
for the home or classroom. Inside 
the sleek one-piece design there’s 
a53/4" disk drive, 256K RAM and 
a three-voice sound circuit with 
a built-in speaker and a headphone 
jack for private listening. 


*TELECOM requires optional modem. ee Radio Shack Computer Centers and partici 
ni 
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The New Tandy 1000 EX 
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Complete with our Color Monitor 
...at no extra charge. 


Save 
299% 


The CM-5 monitor features a 13” 
screen with 80 x 25 text and 
320 x 200 color graphics. Plug it in 
and you're ready to start comput- 
ing ... because the Tandy 1000 EX 
even includes software! 
Start computing on 
Christmas morning 

Every Tandy 1000 EX comes with 
our graphics-oriented Personal 
DeskMate™ productivity software. 
Choose from valuable applications 
like TEXT word processing, 
WORKSHEET spreadsheet analysis 
and FILER electronic filing. PAINT, 
a graphic picture editor, lets you 
create colorful drawings and de- 
signs. There’s also a CALENDAR 
and TELECOM communications*. 
Personal DeskMate even includes 
ting stores and dealers. Ti 


reg. 349.95. Sale begins 10/21/86, ends T2earBe MS-DOS/Registered TM 


CIRCLE 290 ON READER SERVICE CARD 


$799 


great special functions like a 
PHONE DIRECTORY, CALCULA- 
TOR, and NOTE PAD. 


And for professionals . . . 

The CM-5 color monitor bonus 
is also available when you buy the 
2-disk, 384K Tandy 1000 SX—the 
perfect computer for small bu- 
sinesses and professionals —only 
$1199. Save $100 on our DMP-130 
dot matrix printer, too. At onl! 
$249.95, it’s the perfect comple- 
ment to your computer. 

Come see what's in store for you 
this Christmas at Radio Shack. 

Be =n all on 


ne 
= gaia 


= a 
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The Technology Store” 


A DIVISION OF TANDY CORPORATION 
1000 EX monitor platform not included (29.95). DMP-130 
licrosoft Corp. 





Hereules Software 





C&A Software 132 Column Softwere 


EGA Monitor 


EGA Woeder rues EGA, CGA, MDA, Hercoles cod 
132 Colomes oe eo Eehenced Grephics Displey. 
CGA text is improved te 8 «14 end gruphics ore 
dowhle scaoeed for o high qoelity display. 


Automatic Switching Between EGA ond 
CGA Cotor Modes sad Among EGA, rd “ 
MDA, and Hercules Modes 
Runs EGA, CGA, MOA, Horeules oad 132 wv 
Columns on on EGA Meriter 
_~ 
Rens EGA. CGA, MDA, Hercules and 132 v 
Columns on o TTL Monochrome Mesitor 
Rens EGA, CGA, MDA, Hercules ond 132 v 
Columon on » Compesite Mooitor 


Rams EGA. CGA. MOA. Hereules ond 132 
Columas on un AGS Color Meoitor 


EGA — Eohanced Graphics Adapters MDA — Monochrome Display Adapter 
CGA — Color Graphics Adapter 

“Tredumarts: Purading, Auta Seviich - Paredicn Systems toc: Gued £GA+ is 8 wademert of 
Geedrem Corp, Video 7 Video 7, tncarparnted: INI PC Partable - MEM - teternational Business 
Mochines 


450 Esna Park Dr. Markham, Ontario Canada L3R 1H5 TLX. 06-966640 
son Serer hey meaettant ore CIRCLE 540 ON READER SERVICE CARD 


Applies wo 10M compeubie graphics sumdarde, monitors, veftware. 


Any Software. Any 


EGA Software 





EGA Wooder ruse EGA, CGA, MDA, Hercules end 
132 Colomes oo « TTL Moeochrome Moocitor. 
Celors of EGA eod CGA ore coeverted isto 
shedes, graphics ere full screen end co pre-boot 
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r, Any Time. 


EGA Software Hercules Softwere 





je Sit also nuns 432 coluans 


ew wad pe 









CGA Software 132 Column Software 


CGA Software 132 Colame Software 
; RGB, *Composite Monitors, and 
TTL Monochrome Monitor cmt ee, 


EGA Weeder olso rons EGA, CGA, MDA, Hercoles 
end 132 Colomoe oe se AGB Mooitor, “Composite 
Monitor, end the IBM Portable P.C. ie 64 colors 
(shedes). EGA end Hercoles softwere ere inter- 
Inced for high resolution text ond grephics. 
*Compesite Monitor and PC Portabie display not shown 


Upgrade to EGA Without An EGA Monitor 

The ATI EGA Wonder goes far beyond software compatibility. It is the result of 
intensive development by one of the most revolutionary technology companies today — ATI 
Technologies Inc. 

The ATI EGA Wonder is not just better technology. It is the solution for upgrading to 
EGA without an EGA monitor. 

Only the ATI EGA Wonder displays EGA, CGA, MDA, Hercules and 132 column 
software on an Enhanced Graphics Monitor, an RGB Color/Graphics Monitor, a TTL 
Monochrome Monitor, a Composite Monitor, or the intemal monitor of the PC Portable. 

Only the ATI EGA Wonder provides upward compatibility to EGA and downward 
compatibility to CGA, MDA, and Hercules on your present monitor — EGA, RGB, TTL. 


Composite or PC Portable. 


At ATI we have developed a better graphics card ® 
for you. Call us today at (416) 477-8804 for 
Technology you can Trust. 
wore 


drivers ere reqoired. 





more information. 





Thi n) Fit All 
S Vie | NS - 
In today’s rapid-paced world in which the movers ; LR 
and shakers prevail, it’s nice to have a computer that The Largest Direct Distributor 
can move with you. And that’s why Logicsoft offersa of Software and Hardware Products 


full line of personal laptop computers that are ...in the World. 
powerful, yet portable. Compact, and convenient. 


Take the Toshiba T1100 PLUS, for example. Eleven 
pounds of power that includes: 640K RAM, two 
built-in 720K 3.5" disk drives, a high-resolution 80 

character x 25 line LCD display (also built in), 1-800-645-3491 
an 80C86 microprocessor, and runs on y > ‘Customer Service: 1-800-431-9037 a aan 


rechargeable batteries or an AC adapter / q FAX #516-269-5289 

(also included). The Toshiba has wel MR CANADA: 800-433-6235 EUROPE: 020-63-4864 
ability to handle a host of periph , 

and is fully IBM-compatible. So y 

that it fits any business need, as 

well as it fits any businessman’s 

lap. Best of all, you can order the 

‘Toshiba T1100 PLUS today f 

and get it tomorrow atagreat 


a 


price, from Logicsoft. 


Logicsoft is the world’s 
leading distributor of name- 
brand computer hardware 
and software products. 

We offer free installa- 

tion on most sys- 

tems, as well 

as On-site 

service 

contracts. 


Our custom 
leasing 

rograms are 
pi ay to make 
your purchase fit 
your budget. And 
through our offices in 
Amsterdam, we can easily 
handle your overseas corporate 
needs, 


So, when you're moving up the ladder, ' - Yh GER bees “ 
take the computer that’s fit for the top peor ee foie a 
y rung, yet fits in a briefcase... Manufacturehs and Publishers of, 


the Toshiba T1100 PLUS from Logicsoft. , Computer Froducts, 





New IBM AT-30 Mb 


© B MHz © 512K © 30 Mb IBM Hard 
Drive (Full Height, w/controlier) © 1.2 
Mb Half /Height Floppy Eight 
Expansion Slots * IBM Enhanced PC 
Keyboard © Serial / Parallel Adapter © 
Free 90-day, On-Site Service Contract 
© Color or Monochrome Monitor 
Available as Option. 

© Purchase Price: $4,299 


Lease For $171 per month 


New BM 
XT 286—20 Mb 


© 6 MHz © 80286 Based CPU Zero 
Wait States © 640K © 1.2 Mb 
Half/Height Floppy * 20 Mb 
Full/Height Hard Drive © Serial/ Parallel 
Adapter © Eight Expansion Stots- 

(5) 16-Bit, (3) B-Bit « IBM PC 
Enhanced Keyboard ¢ Free 90-Day, On- 
Site Contract ¢ Color or Monochrome 
Monitor Available as Option. 

© Purchase Price: $3,199 


Lease For $126 per month 


aT a 


© 512K * 20 Mb IBM Full Height Hard 
Onve © 360K Floopy Drive Haif/ Height 
* Eight Expansion Slots * IBM 
Enhanced PC Keyboard « Asynchronous 
Communications Adapter ¢ Free 
90-day, On-Site Service Contract « 
Color or Monochrome Monitor Available 
as Option. 

© Purchase Price: $2,299 


Lease For $98 per month 


Lease or purchase systems from Logicsoft 


A Logiclease of any system entiltles you to free Installation and 90-day service contract 
at your place of business! Outstanding flexibility plus possible tax benefits. We'Si 
process your lease application In 24 hours! 


A purchase of any system entitles you to Installation for only $99, and free service for 90 


days at your place of business. 


# No surcharge for MasterCard, ViSA, American Express €.0.0 , money order chock or PO's (please cail for 


ON-SITE 
SERVICE 


trop OIe 
ie Unded States 





price verification} ¢ No sales tax on orders 


== shipped outside NY State « Please add 2% for insurance and trandling ($3.00 minimum) (intl orders add'l) © We do not bil unthl we ship Att products 


conor’ OUST vara Detective merchandise may be returned for repair or exchange onty We do not 


guarantee compatibility Any goods returned 


credit ara subject to a 15% restocking charge All prices and policies subject to change without notice 


ee ee Shipped UPS, FREE, if under $100 (within Cont U S ), Due to weight restnctions, printers and monitors 


& some msc. bulk items are also shipped UPS. FI 


LOWEST PRICE QUARANTEE=i yor hed ator: prb (Donate advertisement o quote) we'l beat by $10 On items under $100, American Express or terms orders 
we will meet any lower price We reserve the righ! to request a current written price quate 





AT&T 6300 


* 640K RAM Memory * One 360K 
Floppy Drive ¢ Seven Expansion Slots 
AT&T Keyboard « High-Resolution 
Monochrome Graphics Card © High- 
Resolution Monochrome Graphics 
Monitor © Serial & Parallel Ports 

© GW Basic and MS. DOS. Free 
90-Day, On-Site Service Contract. Color 
Monitor Optional. 

© Purchase Price: $1,829 


Lease For $78 per month 





FCC Class B Approved. 

* B MHz © 512K RAM Memory * 
80286 Based CPU 1 ROM BIOS 32k 
(Includes auto system test when power | 
is turned on ¢ 1.2 Mb High Density 
Floppy Drive * Eight Expansion Siots « 
Enhanced # (1) Serial Port & 
(1) Parallel Clock /catendar © 
Graphics Card © Programmable Speaker 
© Automatic Lock/Unlock Mechanism ¢ 
Monochrome or Color Monitor Available 
as Option. Hard Drive Options Available. 
© Purchase Price: $1,595 


Lease For $68 per month 





100% Burn-in 
and Testing. 


Ail systems undergo a 48-hour 
configuration, testing and burn-in 
period. We contigure system boards 
set OIP switches format hard drives 
perform memory diagnostics and check 
system with monitor 





Ee VEAP WA 

2-7 TRAN @ 

Look for the items printed In blue 
to Identify our iine of IcWare 
computer hardware products. 
They are fuily compatible with, but 
priced well below, the major 
manufacturers. You save—not 
our use of Inexpensive labor an 
parts—but through state-of-the- 
art technology. 

Each product carries our 

5 year unconditional replace 

or repair warranty. 


Canon LBP8AI Laser Printer 


LEASE PRICE $85 PER MONTH 
Purchase price $1985 


* 8 Pages Per Minute © 128K Buiit-In 
Memory ¢ Super Quiet * Has Four Built- 
In Fonts plus the ability to accept fonts 
downloaded from a computer and various 
piug-in font cartridges * As many as 16 
different fonts can be mixed on a singie 
page. Great for Word Processing, 
Spreadsheets & Business Graphics. 


CANON LBPGA2 LASER PRINTER 
Lease for $22 per month 
Purchase price $3089 


CANON LBPGA '; TONER CARTRIDGE — $95 


DESKTOP PUBLISHING SOFTWARE 
ScLASER plus 


Speiibinder Desktop 
Publisher 





PRINTERS* 

CANON 

Bubbie Jet BJ-80......... 
EPSON 


LQ1000.... 
FX-85..... 





206. cccse cise Low Price Call! 


The Nation’s Ic 


and fr 









JUKI 

6100... 429 
SOO. s siemennicts a cieamerain ss 699 
NEC 

Pinwriter P-5 Series 

BREST ORS - o.5iere Low Price Call! 
PinwriterP-6............ 489 
PinwriterP-7 ............ 679 
OKIDATA 

182 Plug & Play .......... 223 
192 Pius (IBM) ........... 379 
193 Pius(iBM) . . .. 558 
2410 P Piug & Play........ 1759 
PANASONIC 

KX1004 cis edwin ee 245 
WRI SOS  reeteriis ais s eseinevallels 599 
TOSHIBA 

P/S 321(IBM) .........5-- 489 
PSAs cal esce.ciacei o'er 755 
P/S 351(IBM) ...... 0000s 999 
CITIZEN 

MSP10 ....ccucessevree 299 
MSBIS occas ecees ove sniete 379 
DASBIQOF re cicvesvs vanerere tere overs 329 
MSP 25 .....cccseceeres 499 
Pramier3§....cccvcecues 509 
LASER PRINTERS* 

CANON 

Laser Printer LBP8A1 ... .$1985 
Laser Printer LBP8A2 .... 3089 
HEWLETT PACKARD 

Laser Printer ........... 2489 
Laser Printer Plus ....... 3199 
Laser Jet 500(+)........ 4299 
OASYS 

Laser Pro Express ....... 1699 
PLOTTERS* 

CAL COMP 

OAS Pec cirtba acvecanartes $7899 
FACIT 

4550 (6 Pen Plotter) ...... 395 
HEWLETT PACKARD 


PRINTER BUFFERS 


QUADRAM 

Microfazer Series 

salons < shina alee Low Price Calll 
MONITORS? 

AMDEK 

CHO GOO cee nceeens $ 389 
CATE! 5 vis sec ates van 499 
Coior725........ 559 
12” Amber 310A......... 149 
IBM 

Coior Monitor ........... 545 
Monochrome Monitor .... 225 


Enhanced Coior Dispiay... 679 


Circle #400 on reader service card. 





NEC 
] 
| | 
ee 

Muiti-sync coior 

wiswivel base ......... §99 
PRINCETON GRAPHICS 
AGBHMI2 ...-......5.. 419 
RGBHXAI2E ............ 535 
RGBISRAA12) wo. eee renes 569 
RGBSR-A2P ............ 689 
Amber Max12........... 159 
QUADRAM 
Amberchrome 12” ....... 145 
Enhanced Graphics 

Monitor wiswivei ...... 535 
TAXAN 
NDUAZ2 e/a cteussccsiovesstaisie shore 145 
G20 Rrrreas; nicenatetecensivenetesy 415 
MO) occupa everccaapalieneuezens’s| 515 
MULTI-FUNCTION BOARDS 
AST RESEARCH 
Six Pack Premium ....... $379 
Six Pack Plus (384K) ...... 229 
Rampage wi256K ........ 249 
Rampage (AT) w/512K ..... 449 
Advantage (128K) ........ 359 
VO Mini HaifCard........ 119 
WOPIUSET..... 0c. cc eeee 125 
LOGICWARE 
~——— — 











Free overnight delivery on software 
for all your IBM PC applications! 


2see000000 HONOAG GDECIAAL IIIf -20o2»2:s0000002002 


MANAGING CLICK ART PC MOUSE WITH 
YOUR oe iv cartrcnte DR. HALO Il 
cost Introduction Movement at r fingertips. 
Personal Finance Package to the world of The #1 dallifgicotioal moces 
by Andrew Toblas desktop publishing. complete with pad and software. 


nowomy *115.00 


590000909 


NOW ONLY * 105.00 


NOW ONLY . 119.00 
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WORD PROCESSING = ###$WORD PROCESSING Reflex... ; 55 EAADIG: 2.5... 000 349 
DisplayWritelll....... $329 ADD-ONS Reveiation........... 519 FirstChoice.... a 0 
EasyWriterll......... 209 «~FancyFont.......... $139 = DATABASE MGMT. Framework Il . .. - 419 
Microsoft Word3...... 269 Punctuation&Styie... 75 ,apD.oNs Lotus1-2-3........... 317 
Multimate ........... 235 TurboLightning....... eo Gl ae Microsoft Multiplan ... 119 
Multimate Advantage... 309 WordFinder ......... §5 Pico oC ARES Ie sete Smart Integrated...... 439 
Glout 2 a ciajiyiyeretcie cassis 139 Supercalc IV(NEW).... 285 
Office Writer ......... 245 DATABASE MQMT. DB III Co 
fe miler Symphony........... 443 
PFS Professional Write. 115 Cor tech 
Volkswriter3 ........, 147 aistene ony) SPREADSHEET ADD-ONS 
Word Perfect... |... 219 9 Baselll Plus dGraph ill ac en ee 
Wordstar 169 dBase Ili Lan Pak . Ext Report Writer...... 85 Cambridge Spreadsheet 
Wordstar Pro Pak _.... 239 + Knowledgemani2 . Genlfer............. 289 Analyst ........... $ 65 
Wordstar2000........ 245 Paradox Quickcodelll......... 145 LotusReportWriter.... 109 
Wordstar 2000Plus.... 295 | PFSProfessional File . . Quick Report......... 139 Quickcodefort-2-3.... 85 
ole Powerbase .......... 209 Sideways............ 45 
NAN ie 22s cae on ee al 249 + SPREADSHEET/ SmartNotes ......... 49 
Ft Base 5000 ......... 265 INTEGRATED Spreadsheet Auditor... 99 
Ri BaseSystemV ..... 369 «= Abillty.............. Si6QMESOZ sis cisereisieis's cisieie:s) MBO: 
———— 
FASTBACK— LOTUS REPORT | 
A low cost | WRITER- SIDEWAYS— 
eiternative to tape | The next step for | Now you can 
backup hardware. the Power User! create extra wide 
Back up 10 Mb In Format your own printouts of your 
less than 8 reports, forms and spreadsheets without 
minutes using 5%” mailings using the mess of staples, 
diskettes. 1-2-3 flies. | glue or tape. 
only only only 
$93 $109 $45 
DESKTOP PUBLISHING CADICAM Turbo Pascal (pius BCD MISC/UTILITIES 
Click Art Personal AutoCAD2.5........ $22495 i ois ASCII Pro ... Low Price Calll 
Pubiisher....... Special AutoCADBasic..... 247 PROJECT MANAGEMENT Carbon Copy........ $139 
ScLaser Plus......... 349 = (Draflxt............. 239 Harvard Totel........ $285 Concurrent PCDOS.. 179 
Speilbinder Desktop GenericCAD........ 119 Microsoft Proiect __ 037 CopyIIPG.......... 35 
Publisher.......... 429 ProDesignil ........ 19 gy ae CrosstalkXVI........ 99 
perProjectPius.... 285 Disk Optimi 35 
Timeline............ 235 SPU za: 
GRAPHICS LANGUAGES Fast Back .......... x] 
Chartmaster ......... $215 BASiCCompiler(MS). $245 FINANCIAL Microsoft Windows... 67 
Diagram Master ...... 185 CCompiier(MS)(4.0).. 265 ManagingYour Money Special NortonCammander .. 49 
Energraphics(New).... 309 COBOLCompiier(MS) 425 DoilarsN’ Sense ..... dy, jortooNtllittesis 2: « - 
Freslance ........... 199 FORTRAN Complier PCDOS3.2......... 85 
Graphwriter.......... 219 (SEY aoc ee 217 ACCOUNTING Prokey4.0 .......... 77 
Harvard Presentation .. 249  LatticeCCompller ... 259 BPlEntry........... $299 Remote ............ 99 
Map Master. .... ... 228° MacroAssembler(MS) 97 ComputerAssociates. 299 Sldekick............ 47 
Microsoft Chart....... 179 PascaiComplier(MS). 183 (formerly IUS) Superkey ........... 45 
Sign Master.......... 148 Quick Basic (MS) ..... 67 GreatPlains......... 447 TravelingSidekick.... 55 
TrueBasic .......... 119 OpenSystems(3.0)}... 417 XTREE............6 39 


2 NEW FREE CATALOGS. 


© Brand new Programmer's Language and Utilities Guide © A 
convenient and valuable listing ot timesaving tools for the 
programming professional « Complete with product description. 


CALL TODAY! 


1-800-645-3491 


© Brand new Productivity Guide © Full line catalog of software 
enhancements for the business professional © Full descnptions of 
templates, memory managemenl. menu management, backup 


software, training, and much more. 


ee ee ee | 
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Folded edge of the page 


Foldout slip-sheet 


. Open the foidout page 

. Insert this sheet with 
1. Front side touching the free page 
2. Arrow pointing to the fold 

. Slice the folded edge 


. Close the page and slip-sheet 
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© 640K RAM Memory © 80286 Based 
CPU © One 30 Mb Hard Drive 
(w/controller) ¢ One 1.2 Mb 

Half/ Height Floppy Drive « Seven 
Expanston Slots ¢« Compaq Keyboard « 
Graphics Card © One Parallel Port ¢ 
Free 90-Day, On-Site Service Contract 
© Color or Monochrome Available as 


Option. 
© Purchase Price: $3,699 
Lease For $854 per month 





Logic Turbo XT 


FCC Class B Approved. 

© B MHz e 640K RAM Memory « 
Phoenix System ROM 8K BiOS ¢ 360K 
Halt /Height Floppy Drive e Eight 
Expansion Slots « Enhanced Keyboard 
© (1)Serial & Parallel Port ¢ Clock 
Calendar © Graphics Card e 
Monochrome Monitor ¢ Color Option 
Available © 30-Day Money Back 
Satistaction Guarantee © 1 Year 
Warranty. Hard Drive Options Available. 


© Purchase Price. $895 


© 640K RAM Memory © B MHz © 
80286 Based CPU © One 20Mb Hall / 
Height Hard Drive (w/controller) ¢ One 
360K one/third Height Floppy Drive © 
Two Expansion Slots ¢ Compaq II 
Keyboard ¢ Text/Graphics Display Card 
¢ 9” Text/Graphics Monochrome 
Monitor © One Seria! and Parallel Port ¢ 
Free 90-Day, On-Site Servica Contract. 
© Purchase Price: $3,879 


Lease For $853 per month 
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TOSHIBA Lap-fop 
T-1100 Plus 


(DUAL FLOPPY) 


© 640K RAM Memory © CMOS 80C86 
Running at 7.1 MHz ¢ Two 720K 3.5” 
Floppy Dnves ¢ One Expansion Slot « 
TOSHIBA Keyboard © LCO Display © 
Color Graphics / Monochrome Composite 
Card © One Paralle! and Senal Port « 
Ciock Catendar ¢ External Floppy Drives 
Optional. 

© Purchase Price: $1,799 


Lease For $76 per month 


THE NATION'S 
est 
DIRECT DISTRIBUTOR 


110 Bi-County Bivd., Dept. 54321 
Farmingdale, NY 11735 
CANADA: 800-433-6235 
Domestic/tnt'l Telex 
286905 SoftU 








OF COMPUTER 


PRODUCTS 


To order, call our National Hotline: 


1-800-645-3491 


NY STATE: 1-800-235-6442 (51 


Model D 


¢ 512K RAM Memory © 1200B 
internal Modem © Two 360K 

Haif /Height Floppy Drives © Four 
Expansion Slots ¢ Keyboard © Text 
Display Card ¢ Monochrome Monitore 
One Serial and Parallel Port © 
Software Bundle © Color Monitor 
Option Available 

© Purchase Price: $1,375 


tease For $59 per month 
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Re ITT XTRA XP 


W/20 Mb 


IBM XT Compatible with speed of an AT 
© 512K of RAM Memory (Expandable to 
640K on Mother Board) ¢ 80286 Based 
CPU running at 6 MHz © One 20 MB 
Hard Drive ¢ One 360K Floppy Drive e 
5 Expansion Slots « ITT Keyboard 
One Senal Port L One Parallel Port « 
Color or Monochrome Monitor Available 
as Option. 

© Purchase Price: $2,199 


Lease For $92 per month 





IBM AT TOTAL BUSINESS SYSTEM 


We'll configure a system to your needs, including penpherals and software and 
make the price aftordable through low monthiy Logiclease payments. Here's an 


example of what you can do! 


e 512K RAM Memory ¢ 6 MHz e One 
30 Mb Hard Drive © One 1.2 Mb High 
Density Floppy © Eight Expansion Slots 


© IBM AT Keyboard © Senal / Parallel 
Port ¢ IBM Color Monitor © Color 


Graphics Card ¢ Tobshiba 351 P/S 
Printer & Cable ¢ Software Bundie 
(Lotus 1-2-3, dBase Ill, Wordperfect, 
BM DOS 3.2). Free 90-Day On Site 
Service Contract 


© Purchase Price: $6,149 
Lease For $230 per month 











249-8440 


To Receive Technical Assistance, call: (516) 249-8440 


Customer Service: 1-800-431- 


9037 NYS: (516) 249-8440 


BOY #616 249 67RN 





EUROPE: 020-83 48 64 
Telex: 10759 Logic NL 
Mail orders to: 
LOGICSOFT EUROPE BV 
Baarsjesweg 224 Amsterdam, 
Holland 
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Magic Card Il wi384K ..... 199 
Logic (AST Comp.) I/O 
MiniHalfCard ........ 
TECMAR 
















Captaln(384K) .......... 199 

QUADRAM 

Quadboard (384K)........ 155 
Srocerecorareretsl 155 

EMS WI288K on. cee nee 349 

Liberty (AT) Wi28K ....... 315 


INTEL 


Above Board (PC) wi64K... 275 
Above Board(AT) wi28K .. 419 
Above Board (PS)64K..... 309 
Above Board(PS) 256K ..... 389 
8087-2 Math Co-Processor. 179 
8067-3 Math Co-Processor., 139 
80287 MathCo-Processor . 199 


QRAPHICS BOARDS 
AST 
Preview .....cccceeeeees $239 
EVEREX 
THOERQGE. 0... cece neces 239 
Evergraphics ..... Rea riats 106 
HERCULES 
Monochrome Graphics 

(ot oem camer 199 
ColorCard ......ccseeee 155 
Graphics Card Plus ...... 209 
LOGICWARE 


Logic (Hercules Comp.) 
Color Graphi ° 






Monogray d... 109 
PARADISE SYSTEMS 
AutoSwitch EGACard.... 359 





Modular Graphics Card 249 


ColoriMono............. 189 

QUADRAM 

EGA Plus Graphics....... 369 

SIGMA 

EGA Board ..........0.. 369 

Color 400(Princeton) ..... 479 

STB 

Chauffeur ..........000 209 

EGAPlus ............66 309 

TECMAR 

Graphics Master......... 449 

COMMUNICATIONS 

BOARDS 

AST 

5251-11Plus ............ $685 

B25 1 lilisciefete:ssis e:ie.08 08 +. 629 

DCA 

IRMA Board ............ 779 

MODEMS 

Reach 1200 Half Card..... $299 

EVEREX 

Evercomll............0+ 149 

HAYES 

Smartmodem 1200 ....... 389 

Smartmodem 12008 
wiSmartcom Il .......- 359 


Smartmodem2400....... 599 

Smartmodem 24008 
wiSmartcomll ........ 549 

LOGICWARE 

L (Hayes Com 










External 199 
Hayes Con 
309 


Baud External M 





Logic (Hayes Co 





Internal Modet 


PROMETHEUS 
Pro-modem1200...... 279 
Pro-modem 1200B 

wisoftware ........... 239 
TOSHIBA 


1200B Lap-Top Modem 
(T1100 Pius) 


rgest selection of peripherals 
ee overnight delivery! 





VEN-TEL 

PC Modem 1200 Half Card . 359 
1200 Plus........ iieltioes © GOee 
PC Modem 2400 HalfCard . 469 


MOUSE INPUT DEVICES 


MOUSE SYSTEMS 

PC Mouse w/DR Halo 2. .Special 
MICROSOFT 

Microsoft Mouse (Serlal) .. 136 
Microsoft Mouse(Buss)... 125 
SURGE PROTECTORS 


KENSINGTON MICROWARE 


| ———————_——_ - 
‘ 






| 
Masterplece Plus ........ $119 
CURTIS 
Dlamond............06 39 
EQOA os cciccie cece se 45 
RUDY Pirie sc, 3 axciotoses atone sate 59 
KEYBOARDS 
KEYTRONIC 
5151 (Deluxe) ............ $169 
5153 (witouch Pad) ....... 279 
BIO RG ois s nales awennnes 235 
SIST(AT&T) ... 189 
Keytronic Jr 5151 .... 169 
MEMORY STORAGE 
IOMEGA 


Bernoulll Box (10 + 10) .. . $1999 





Bernoulll Box(20Mb) .... 1899 
Bernoulli Box (20 + 20)... 2499 
Bernoulll Box Plus....... 4199 


MOUNTAIN COMPUTER 

Hard Drive Card (20 Mb) 
or(30Mb).... Low Price Calli 

PRIAM CORP 

60 Mb Internal Hard Drive 





Hard Card20Mb......... 675 
SEAGATE 
WMbYHtint.......... 465 


*Due to weight restrictions, Printers and Monitors and some misc. bulk Items are shipped UPS—free. Ail prices and policies subject to change without notice. 

























20Mb ¥2 Htint .......... 
30Mb %Htint .......... 
20MbFull Ht(AT) ...... e 
30 Mb Full Ht(AT) ........ 
40 Mb Full Ht(AT) ........ 
60 Mb Full Ht(AT) ........ 
CORE 

20 Mbint(AT).. . .Low Price Call! 
30 Mb Int (AT). .. . Low Price Call! 
40 Mb Int (AT)... .Low Price Call! 
72 Mb Int(AT). . . .Low Price Call! 


CARTRIDGE TAPE BACK-UP 


EVEREX 
Excel Stream 20Mbint.... $639 
Excel Stream60MbInt.... 799 
Excel Stream60MbExt ... 929 
JAWIN 





20 MB 325(AT}Ext.D....... 
LOGICWARE 





Logic 60 Mb Internal 


Image Tape Backup 
TO MBIT... ec cece eee 

Image Tape Backup 
2OMbInt..........006. 

Image Tape Backup 
DOMDERM 225. .cececes 

TECMAR 

GIG GOAT: eis aereciscrsicts 0: 


FLOPPY DISK DRIVES 
Panasonic 360K ¥2 Ht... 
Tandon TM-100 360 K F/Ht. . 
Tandon TM-100 360 K ¥% Ht. 
Toshiba 360K % Ht....... 
BACK UP POWER SUPPLIES 
DATA SHIELD 
200 Wt(PC) .. 





= XT HARD DISKS 


The Adaptec ACB-2070A RLL controller improves performance by letting you set the hard disk 
interleave and the seek-step pulse rate. You con experiment to find the best combination. 


The OMTI software from Scientific Micro Systems ollows you to match neorly ony disk drive 


t 





to the SMS 5527 controller. The disk includes programs to set up multiple DOS partitions. 


ing certain drive identification information 
on a disk track during this process, it en- 
ables the OMTI 5527 controller to recog- 
nize nearly any arrangement of.disk plat- 
ters, heads, and other hardware 
parameters. In addition, it allows you to 


set any sector interleave on the hard disk 
between | to | and 16 to 1. 

Currently, the price premium for either 
of these RLL controllers amounts to only a 
few dollars over the cost of an ordinary 
MFM controller card. They are already be- 








coming popular with suppliers of disk sub- 
systems because they allow a 20-megabyte 
system to hold 30 megabytes with only a 
tiny increase in cost. 

Although at $169 an RLL controller 
might seem like a quick and easy way to 
increase the storage capacity of your XT 
and, at the same time, speed up its perfor- 
mance, you cannot just take your old con- 
troller out and slide a new one in. RLL 


| makes more-stringent quality demands on 


= The standard drives that 
IBM installs in PC-XTs 
just can’t handle RLL 
reliably. 


disk drives than do older encoding meth- 
ods like MFM. The standard drives that 
IBM installs in PC-XTs just can't handle 
RLL reliably. Taking advantage of RLL 
thus requires a radical change: replacing 
the XT hard disk entirely, or adding one to 
a floppy-based system. 


DATAACCESS | If your primary aim is to 
get the most performance possible from 
your personal computer, in addition to 
looking for a hard disk drive that is capable 
of handling RLL recording, you should 
really hold out for a drive with a better av- 
erage access time because it can move its 
head between random tracks on the disk 
much faster. 

Core International has probably done 
more than any other company to draw at- 
tention to the data access speeds of hard 
disks. Its focus has been average access 
time, a measure of how quickly any record 
can be found at random on the disk. While 
all the publicity has focused on increasing 
AT hard disk speeds, Core has also intro- 
duced XT-compatible disks with similar, 
lightninglike access speeds. The Core In- 
ternational XT20 and XT43 (with capaci- 
ties of 20 and 43 megabytes, respectively) 
are two representatives of the company’s 
ATplus line, which extends to 72-mega- 
byte drives. 

The primary limit on access time is the 
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Core International's XT20 (left) and XT43 (right) are XT-compatible disks that have 


outstanding access speeds and 20- and 43-megabyte capacities, respectively. 





Adaptec ACB-2070A 
Inc. 

580 Cottonwood Dr. 

Milpitas, CA 95035 

(408) 946-8600 

List Price: $154 

Requires; RLL-compatible hard disk, DOS 

2.0 or later, 

In Short: A controller board that speeds up 

the attached hard disk and uses RLL to pack 

in 50 percent more data. 

CIRCLE 688 ON READER SERVICE CARD 


TI71N, Federal Hwy. 

Boca Raton, FL 33431 

(305) 997-6055 

List Price: XT20, $1,395; XT43, $1,695. 

Requires: DOS 2.0 or later. 

In Short: High-speed XT drives with aver- 
age access times of about 20 milliseconds. 

CIRCLE 688 ON READER SERVICE CARD. 


In Short: A controller board that speeds up 
the attached hard disk and squeezes in 50 per- 


cent more data using RLL technology. 


CIRCLE 689 ON READER SERVICE CARD 


Syegen Matched Pair 

Sysgen Inc. 

47853 Warm Springs 

Fremont, CA 94539 

(800) 82t-215t 

(415) 490-6770 

List Price: 40-megabyte hard disk, $1,795; 
70-megabyte hard disk, $2,995. 
Requires: DOS 3.0 or later. 

In Short: An internal hard disk with in- 
creased speed due to its t-to-t interleave fac- 
tor and intelligent full-track buffering. 
CIRCLE 698 ON READER SERVICE CARD 





disk drive itself and is specifically related 
to two variables: the technology used in the 
mechanism that moves the head across the 
surface of the hard disk platters and the 
physical construction of the head and relat- 
ed mechanism. 

The average access time of the hard 
disk supplied with 8088-based XTs mea- 
sures about 85 milliseconds. Some of the 
drives that came with older XTs are even 
slower. In contrast, the latest Core drives 
for the XT turn in average access times of 
about 20 milliseconds. Installing one in an 
XT should appreciably improve its data re- 
trieval speed, as well as increase mass stor- 
age capacity. 

With drives that are not compatible 
with standard XT-style hard disk control- 
lers, Core also supplies a controller. (The 
old IBM controller can only handle drives 
up to 10 megabytes; the newer IBM con- 
troller could handle the Core XT20 but not 
the XT43.) The Core controller can further 
improve performance because it uses short 





TG-55251 

Tallgrass Technologies Corp. 

tl) t00 W. 82nd St. 
Overtand Park, KS 662t4 

(9t3) 492-6002 

List Price: $t,t95 

Requires: DOS 2.0 or Jater: Tallgrass soft- 
ware requires 256K RAM. 

In Short: An intemal hard disk with in- 
creased capacity because of its GCR record- 
ing technique and sectorless format. 

CIRCLE 687 ON READER SERVICE CARO 
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TGA mode (640 x 400) 


uy one. 
Get two free. 
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Sometimes life gives you less than you bargained for. 
Taxan would like to even that out a bit by giving you 
more than you'd expect—our Multi-Resolution System™ 

Our display products not only give you EGA software 
compatibility, but also switch modes to CGA or TGA 
(640x400). This eliminates the hassles of swapping 
adapter cards or resetting internal switches. And, at the 
same time, it gives you three modes for the price of one. 

Because of its ability to automatically switch modes, 
the Taxan Gold Card ™ graphics adapter allows you to 
add new programs, with different display standards, to 
your software library without the worry of compatibility. 

The Taxan Gold Card is 
also equipped with a built- Graphics Mode 
in serial port. Making it TGA — Uhtra-high resolution (640x400) 


1 use use , EGA {BM standard (640x250) 
easier to 10) -driven CGA —Double-scanned, high-quality image 


software, like Windows, 





without buying a separate 

board or giving up valuble IGE IO APO 

expansion slots in your Medel0) Wasp, rmeecreen CODCAM 
Best of all, the Taxan | segssas cocorussmarens 

Gold Card is designed to er hat 

complement our high Se mae 

performance RGB 


monitors. Like the new large-screen model 840 or the 
improved models 635 and 650. The higher-than-industry 
standard horizontal scan rate of 25 KHz, and a doubled 
line count of 640x400 combine to give you sharp, clean 
text. Bright, clear colors. And crisp chart titles. All 
without annoying flicker. 

Taxan's Multi-Resolution System is fully compatible 
with popular IBM and IBM-compatible PCs, including 
the AT&T 6300 and 6300 Plus. 

Give us a call at your regional Taxan office 
for performance data on the Multi-Resolution product 
family. And remember that the best things in life 
are free. 





18005 Cortney Court, City of Industry, CA 91748 
Taxan East (201) 769-6500. Taxan Central (214) 550-1244. 
‘Taxan Midwest (312) 299-1060. Taxan West (818) 810-1291. 


Multi- Resolution System and Taxan Gold Card are trademarks of Taxan USA Corporation. 
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seek-step rates that the Core drives can 
take advantage of, while standard IBM 
drives cannot. 


REAL-WORLD DIFFERENCES A 
prevalent belief in the PC community is that 
the speed handicaps were built into the XT 
hard disk system because the XT itself is not 
able to handle disk data any faster than it 
does in its standard configuration. Any im- 
provement in hard disk performance in an 
8088-based system would be negated by the 
laggardly microprocessor’s inherently limit- 
ed data-processing abilities. 

Contrary to this notion, new drive and 
controller technology can improve real- 
world performance substantially—al- 





though perhaps not as dramatically as 


some of the manufacturers claim. 

PC Labs tested four influences on XT 
disk performance: sector interleave, data 
encoding method (in particular, modified 
frequency modulation versus run length 
limited), full-track buffering, and average 
access time. We based our comparisons on 
special benchmark test programs, written 
in assembler, that sequentially wrote and 
read one very large file and randomly read 
the records of that file. 


PC ED TOR” 5 
CHOICE 
The degree to which you can im- 
prove your XT’ s hard-disk perfor- 
mance depends on how much mon- 
ey and time you're willing to invest. 
For a straightforward, time-effi- 
cient approach, we'd choose the 
Sysgen Matched Pair for its high 
level of all-around performance on 
the PC Labs tests and its relatively 
easy installation. 

Were we to take the time to tin- 
ker, we'd combine a high-speed 
Core drive with the Scientific Micro 
Systems OMTI 5527 disk controller | 
and set the interleave as low as we 
Felt safe. If we didn’t want to experi- 
ment and find the number of DOS 
buffers that gives the best perfor- 
mance with our software, we'd set 
them at 20 and be content with 
knowing that our disk system was 
running up to three times faster than 
the one in an ordinary XT. 








BUFFERING HARD DISK DATA 


On of the most valuable inferences | 


you can draw from PC Labs’ exten- 
sive testing of new hard disk technology 
concerns the importance of taking advan- 
tage of a performance booster that’s built 
into DOS. 

The BUFFERS command tells DOS 
how much RAM to reserve for keeping 
disk information in memory. Every time 
DOS reads the disk, it gathers up the 
amount of information specified by the 
BUFFERS command, even if only part 
of that data was requested. DOS holds 
the rest of the data in memory just in case 
you or your program need it later. If you 
do request something that DOS has filed 
in memory, DOS doesn’t have to waste 
time reading the disk: it just recites what 
it remembers. Because reading from 
memory is much faster thari reading from 
disk, the buffered data can be accessed 





much more quickly—in microseconds 
instead of milliseconds. 

Similarly, when writing to disk, DOS 
holds data in its buffers and doesn’t actu- 
ally write it until the buffers fill up or un- 
til you formally close the disk file. 

You specify the amount of memory to 
set aside for this purpose in your CON- 
FIG.SYS file, which DOS reads as it 
boots up your system. The command 
takes the form 

BUFFERS = xx 
where xx, a number between | and 99, is 
the amount of memory you want DOS to 
use for buffering, given in blocks of 
roughly 512 bytes (corresponding to one 





SPEED IMPROVEMENT Reducing 
the sector interleave will speed disk perfor- 
mance even on a personal computer as pro- 
cessor-bound as an IBM PC-XT. We mea- 
sured the effects of different sector 
interleave factors using the SMS OMTI 
5527 disk controller and formatting disks 
with OMTIdisk software. On the Core 
XT20, we achieved across-the-board 
speed improvements of 10 to 40 percent by 
optimizing the sector interleave and the 
specified number of buffers. Reducing the 
interleave from the IBM XT standard of 6 
to | to the often-recommended 3-to-1 ratio 
gave the biggest performance boost. We 
expected to achieve the optimal results at a 
2-to-1 interleave, but the fastest perfor- 
mance was measured at a |-to-] interleave 
even without full-track buffering. 


BUFFER POWER Sector buffering 
proved to be a much larger factor in deter- 
mining disk data-handling performance. 
With every disk drive tested, increasing 
the number of buffers specified in the test 
system’s CONFIG.SYS file from the DOS 
default value of 2 to 3 improved perfor- 
mance dramatically. Overall performance 
increased marginally through 20 buffers. 


Don’t go overboard when specifying 
buffers: using too much memory for 
buffering can slow down your system 
when a program tries to read a large num- 
ber of short, scattered records. In that 
case, DOS must read a large block of in- 
formation from disk when it needs only a 
little. 

There is substantial debate surround- 
ing the proper number of buffers to speci- 
fy. Two safe assumptions are that 3 are 
too few and 99 too many. A good com- 
promise is 20. 

The best number to use depends on 
the applications you run. If your favorite 
programs consistently read and write 


disk sector). If you do not put a BUFF- | large blocks of data, you should use a 


ERS command in your system’s CON- 
FIG.SYS file or you have no CON- 
FIG.SYS file at all, DOS assumes a 
value of 3. 





large number of buffers. If your applica- 
tions read and write many short records at 
random, a small number will work better 
for you.—Winn L. Rosch 
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> Benchmark Test: 


Hard Disk Drive/Controller Configurations 


The differences in drive perfor- 
mance are most notable under a 
default buffer value of 2, The 
Core XT20 appears wantonly 
fast, besting the standard IBM 
drive by nearly 70 percent 
when doing sequential writes. 
However, sector buffering 
smoothes the gap down toa 
“mere” 54 percent for the Sys- 
gen drive during sequentia) 
reads. Considering the abject 
laek of speed built into the Sea- 
gate hard disk supplied with the 
PC-XT, RLL encoding eom- 
bined with sector huffering 
makes that drive perform like a 
hyperdrive, dropping overall 
differences into the 2 to 15 per- 
| cent level. 


Results were also obtained for 
two intervening buffer levels, 

3 and 10. Both levels favored 
sequential file operations (a 

60 percent improvement 

over default was typical) over 
random aceess (less than 

3 percent improvement). At 
BUFFERS = 20, sequential op- 
erations were approximately 5 
pereent slower than at their op- 
timum times while random ac- 
cess showed a 15 percent (or 
greater) improvement. All tests 
were condueted with an inter- 
leave factor of 6, 


Relative Times 
(Ratio Seagate- 100) 


STANDARD 


p 
(Seegate 412) 


Tellgress 
Technologies Corp. 
(CDC 94155) 


Core internetionel 


(xT29) 


Sysgen inc. 
(Toehibe 03534) 


SEQUENTIAL 
WRITE 


Default setting: BUFFERS = 2 


RANDOM 
READ 


SEQUENTIAL 
READ 


pe PPERUENTINS BUFFERS = 20 
RANOOM 


READ 


SEQUENTIAL 
READ 


BUFFERS =2 


BUFFERS = 20 





Sequential 


Wri 


ee 


-Tellgrass Technologies Corp. (CDC94155) 667 24 
Core international (XT29) 286 30 
Sysgen Inc. (Toshiba 9353A) 365.23 


The Herd Disk Drive/Contraller Configurations bench- 
merk test measures the speed adventage gained over 
standerd drivo/controlter configurations when RLL tech- 
Nology is combined with buffers of various sizes The 
test comprises writing a 10-megabyte ASCII file sequen- 
tially to disk and reading it back again, first sequentially 
and then rendomly Tho standard controlier results were 
achieved by connecting each herd disk to. an IBM PC-XT 
test “‘mule’* via tho controller card and special driver 
softwere that is ordinerily supptied by the drivo manutac- 
turer. An exception to this procedure was the Core Inter. 
national XT20 Becauso it was shipped with a controllor 
Card set up tor e larger capacity hard disk and because a 

AOE Frc LAVIAIMONE 1 Siri, SVE MOULE ETE Sy 


(Standerd) (ALL) 


Sequenile! 
Read 


Random 
Read 


Sequentlel 


Sequenile! 
Reed 


Rendom 


Write flead 





(Stenderd) (ALL) 


(Stendard) (ALL) 


322.22 12308 
31811 21860 
36505 111.47 


171.97 324.00 31440 
17228 493.19 31391 


using the standard IBM Xebec controller With its own 
contrallor card instalted, the Core drive might very well 
have reported fasier resulte on the stenderd-configura- 
tion pert of the test In the case of the IBM PC-XT, the 
Standard drive is the Seagale 57-412. Tallgrass Tochnol- 
ogies’ drive/controller combination, the TG-55251, uses 
a CDC 94155 dnivo and its own controller The Sysgen 
Matched Pair incorporates the Toshibe 0353A drive. 


All of tho ALL tests were porformed with the same Sci- 
entific MicroSystems DMTI 5527 ALL controller As the 
text indicates, the typical IBM PC-XT hard disk (a Sea- 
pave STG NH HG ec ot Se Otte, 


(Stenderd) (ALL) 


17129 52786 302.25 22552 


180 13 
12823 13099 11072 191.18 44836 24839 


(Stenderd) (ALL) 


sei alee —— 


13020 12704 19179 45260 243.17 
13077 23854 19245 25564 24966 


comperetive results for tho IBM drive/controllor config- 
uralion using ALL, PC Labs decided on eome sleight of 
hand to trick the drive end used OMT/Disk software to 
feserve a cylinder for error mapping The loss of a cylin- 
dor ordinarily means 35K jess deta storage, but with 
ALL, the aggre gete storage capacity of the Seagate drive 
(originally 1D megabytos) rose toust over 15 mogabytes. 
All other drives wero formatied (low and high fevols) vie 
the standard {BM Diagnostics disk, DOS FDISK, and 
FORMAT commands in all ALL casee, the partition size 
was restricted to 305 cylinders to match the ST-412, 
oven though this technique is oxtremely wastoful All © 
drives were formetted to the maximum possible storage | 
th 
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ACQUIRING A HARD DISK CONTROLLER 


Ithough hard disk controllers look | 
just like any other PC expansion 
cards, they tend to be hard to find. Most 
computer dealers won’t sell them be- 
cause in the past they have been more dif- 


ficult to install than any other PC periph- 
eral, and, consequently, there was no 
demand for naked controllers. 

At one time, the complexity involved 
in getting a controller/hard disk combina- 
tion to work made this situation practical. 
If you were an assembly language pro- 
grammer with a PROM bummer for mak- 
ing your own firmware chips, you could 
write a special program that matched a 
given model of disk to the controller and 
make it into a memory chip compatible 
with the rest of your PC system. In the 





past, only system integrators and a few 
mail order vendors could afford to buy or 
write the code needed to make any spe- 
cific controller/hard disk system work 
straight out of the box. 

The Adaptec and Scientific Micro 
Systems cards simplify the matter of in- 
stalling a disk controller. They record all 
the setup information needed to operate 
the disk on the disk itself, and they auto- 
matically retrieve it when they need it. 
Software is available—either built into 
the controller card itself (Adaptec) or as 
an optional disk (Scientific Micro Sys- 
tems)}—that allows almost anyone to re- 
cord this information at the time the disk 
is first low-level-formatted. If you have a 
little technical knowledge, you can prob- 





ably match one of these new controllers 
to your own hard disk. (If you opt for the 
Scientific Micro Systems controller, be 
sure to buy the OMTiIdisk software.) 

While many computer dealers still 
won’t sell controllers without disk 
drives, you should be able to buy these 
advanced controller cards at some of the 
same places the dealers do. 

Adaptec reports that its products are 
available through three large distributors: 
Wyle Laboratories in the Western United 
States, Pioneer Standard Electronics in 
the East; and Hamilton/Avnet nation- 
wide. These distributors have branches 
in most large cities, and you can usually 
place telephone orders with them. 
—Winn L. Rosch 
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The difference was apparent in both ran- 
dom and sequential access tests, with the 
biggest differences appearing when we ran 
relatively slow disk drives. In fact, for se- 
quential disk access, buffering proved to 
be the great equalizer. 

The intelligent full-track buffering and 
1-to-1 interleave of the Sysgen Matched 
Pair gave it a tiny performance edge over 
the other systems in reading sequential 
files. However, in sequential writing and 
random disk access, the Core drive with a 
low interleave outperformed the Sysgen 
system. 

The most surprising factor in the tests 
was RLL. The 30 percent faster data trans- 
fer rate achieved by the denser data-coding 
scheme did in fact substantially speed up 
data transfers, notwithstanding the XT’s 
pokey processing. We formatted the stan- 
dard IBM PC-XT hard disk drive using 
RLL even though this drive is not recom- 
mended for RLL applications. The speed 




















difference—almost 20 percent—was most 
apparent when relatively few DOS buffers 
were specified, but it still amounted to 10 
percent in both the sequential and random 





= The PC Labs test results 
show that no one system 
or technology will be the 
fastest in every possible 
application. 





access modes with 20 sectors of DOS buff- 
ering. 

The PC Labs test results show that no 
one system or technology will be the fast- 
est in every possible application. Even in- 


Camm SURE see eneeren 
eooes 80 


creasing the number of DOS buffers 
proved to have its drawbacks. For in- 
stance, while increasing the number of 
DOS buffers improved most results, it ac- 
tually slowed down the sequential reading 
of the 10K-byte test records. With shorter 
records, the adverse effects of increased 
buffering would have been even more dra- 
matic. 

Even with the latest technologies, opti- 
mizing hard disk performance remains 
something of an art. Getting the most from 
your system is going to require some ex- 
perimentation with applications software 
and the hardware that you already have. 
As is the case with any art, however, you'll 
have more to work with when you use bet- 
ter tools. RLL data coding, full-track buff- 
ering, and fast-access disk drives will help 
give you better performance. Pt 





Winn L. Rosch is a contributing editor of 
PC Magazine. 





Because high-speed, high-quality 
printing should be seen, not heard. 


The Canon Bubble-Jet Printer uses an exclusive 
system that combines thermal and ink-jet technology 
to print an ultra-fast 220 eps. While keeping the 


decibels down toa whisper. 


For professional word processing, the Near Letter 
Quality mode (NLQ) churns out crisp, clear cop 
at a brisk 110 eps. And the BJ-80 has three graphic 


© 1986 Canon US A., Inc, 


graphs and diagrams. 


image modes for high-resolution printouts of charts, 


Of course, the Bubble-Jet is fully compatible with 
Canon’s fine line of Personal Computers and plug-com- 
patible with the IBM PC. It’s compact, lightweight 
and surprisingly affordable. 


Ask your dealer about the full line of fast, efficient, 


excitement is about. 


economical Canon Printers. 
Find out what all the quiet 


Canoir 
PRINTERS 
Printouts that stand out. 


For more information, call 1-800-441-1313. (Or in Utah, call 800-922-3131.) Or write Canon U.S.A., Inc., Printer Division, RO. Box 619865, Dallas/Fort Worth Airport, TX 75261. 
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Princeton . 
Graphic Systems wins 
World Class competition 
three years running. 


Sharp resolution, full compatibility, and rug- displays. Our color and monochrome monitors 
ged reliability. That's what you get in every outperform the competition every time. That's 
Princeton Graphic Systems monitor. That's why, for the third year in a row, our HX-12 high 
why Princeton Graphic Systems is number resolution color monitor has been voted best 
one in the minds of more and more personal in the world.* 


computer owners every year. So for the very best in personal computer 
Only Princeton Graphic Systems offers a monitors, pick the company that's number 


complete family of quality personalcomputer —_ one. Princeton Graphic Systems. 
a. “PC WORLD Magazine's 1988 World Class Survey, 
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GRAPHIC SYSTEMS 


AN INTELLIGENT SYSTEMS COMPANY 
601 Ewing Street, Bldg A. Princeton, NJ 08540, (809) 683-1660, Telex 821402 PGSPRIN (800)221-1490, ext. 1702 
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@ WORD PROCESSING 8 JOHN DICKINSON, DARA PEARLMAN, AND CRAIG L. STARK 


TRIPLE CROWN 
NEW EL ES 


THREE. 
WINNING WORD 
PROCESSORS 


rofessional-class word processors, 
P= elite members of the breed, are 

powerful word engines packed with 
a slew of advanced formatting and editing 
features. Contenders in this highly com- 
petitive arena are constantly developing 
new features and tricks for their products. 
But word processors generate a high de- 
gree of user loyalty, and word processing 
designers and programmers have to take 
care that the changes they incorporate in 
their upgrades won't offend their faithful 
fans. 

New editions of Microsoft Word, Life- 
tree Software's Volkswriter, and Xy- 
Quest’s XyWrite appeared this spring. 
Each of these products has been commer- 
cially successful, is highly regarded in the 
PC industry, and has the sort of committed 
following that must be nurtured. The up- 





Third-generatiou versions of 
XyWrite, VolksWriter, and 
Microsoft Word hit the 
shelves this year, Will fats 
be enchanted with their 
new features—or alarmed by 
uuexpected changes? 
graded versions reviewed here manage to 
keep their devotees happy: the same com- 
mands and features work in the old and 
new versions, and enhancements are large- 
ly consistent with each program’s tradi- 
tional way of doing things. 
MicroSoft Word, Version 3.0, Volks- 


writer 3, and XyWrite Hl are all major up- 
grades,.and, as their names indicate, all 


three are third-generation programs. We 


asked a die-hard fan of each word proces- 
sor to take a close look at the new edition. 
First, the reviewers ran their assigned 
products through the same script used in 
PC Magazine's special issue on word pro- 
cessing (Volume 5 Number 2) to make 
sure each could still handle the same tasks 





in the same way. Then they concentrated 
on learning the new aspects of the prod- 
ucts. 

If you use an older edition of Word, 
Volkswriter, or XyWrite, you'll surely be 
interested in how well the new ones work. 
If you use another professional-class word 
processor, you may discover a new feature 
that will entice you to make a change. 

Professional-class products have a rep- 
utation for being difficult to use. If you or 
your company use a personal or corporate 
word processor for that reason, read on. 
You may find that the advanced features of 
these products are more attractive than you 
thought. Besides, your increasing comput- 
er skills, along with substantial efforts by 
product designers, make these profession- 
al word processors easier than ever to use. 
—John Dickinson 
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THE MINIATURE AT™ IN XT™ BOX 
—BABY-Alee"— 


TURBO 6/8mHz 


BABY-ATee™ Mother Board 
{BM PCIAT™ Compatible 
FEATURES: 


® tntet 80286 6/8 mHz 
Switchable Clock 


Speed 
® Expandable fo 4M8 
on 
© Hardware RESET 
Jumper 
« 7-Channel DMA 
© 46-evel Interrupt 
® 3 Programmable Timers 
* Battery on Board 
SEL ao 
® Use Chips 
VLSI Chi 
« Same Dimension as XT 
Mother Board 


© Easy Instaliation & Full 
Technical Support 


BABY-Alee™ Case 
lock Prot ion a 

* 3LED & Wires Se = 

° Reset Switch 

* Nickle Coati 

* With Mounting 

* Speaker with Stand 


BABY-ATee™ 
200 Power Supply 


FEATURES: 


* Same Dimensions as XT 
Power Supply 


© 4 Drive Plugs $89 only 


DEALER & OEM INQUIRIES INVITED 


EGA SPECIAL! 


only 
$429 


$65 or only 


= 
| ee J 
s 
a 
EGA CARD 
© 256K Graphics Maino 
© 640 x 350 Resotut 


= GompatibeiokGA CGA MGA 
© Adapts fo RGB & TTL Monitors 


CASPER EGA Monitor (w/Swivel Base) 


& EGA Card $625.00 


MEGA 4000 TURBO 


PERSONAL COMPUTER 
IBM™ PC/XT COMPATIBLE FEATURES: 


FCC “'B" 
APPROVED Ful A sor pied 
$399 only ° &Month Warranty 


Please cali for more Info on FCC approved add- 
an cards & AT™ compatible components!! 


MAY COMPUTERS CORP. 


Manufacturer Direct} 
tv) 0) Katella Ave. #D, Stanton, CA 90680 
(744) 897-2037 (40 LINES) 


720442 MAY | FAX: 


ore trademarks of Intemational Business as nee Coe 
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Word Processor Programs: 


| I} | : 
Volkswriter 3 


_ EDITING FEATURE 


Case-insensitive searches 
Math tuncttons 
Spelling checker 


~ FORMATTING FEATURE 


Automatic paragraph seformatting 
Enhanced print formatting 
Automatic envelope addressing 


PRINTING FEATURE 
Print queueing 


FILE-MANAGEMENT FEATURE 
New translation utilities 





XyWrite iii 


Simultaneous access to nine 
open documents 
Column lable commands 


Automatic hyphenation 
Proportional spacing 


Third-Generation Highlights 


Microsoft Word, 
Version 3.0 


Column functions 

Oate and time stamping 
Paragraph autosort 
Math tunctions 

Outhne processor 


Hidden text 
Automatic index and table 
of contents generation 


User-customizable printer 
drivers 


Ability to search across 


directories and drives 


Full 





COMPATIBILITY FEATURE 





Gor yabiilly 


OOS path support 


worm Rald- {ho Copy protection 


resident programs 


DOCUMENTATION FEATURE 


Expanded help facility 


Volkswriter 3 

When computer consultant Camillo Wil- 
son brought Volkswriter into the world in 
1982, the IBM PC was itself but a newbom 
babe, with single-sided disk drives and 
rarely more than 64K bytes of RAM. Wil- 
son’s pride and joy soon became a popular 
companion for the infant PC because it 
was fast, easy to learn, and reasonably 
priced. 
Over the years, as PCs have grown 
more powerful and users have grown more 
knowledgeable, Volkswriter has grown | 
along with them, adding new features and 
greater flexibility. Now in its third genera- 
tion, the program is still fast, easy to learn, 
and reasonably priced, but it’s a babe-in- 
arms no longer. It boasts many of the same 
features as its higher-priced competitors 
while retaining its straightforward person- 
ality. 

Although some high-end features, such 
as windows and an undo key, are still 
missing, Wilson says that Volkswriter 3 in- 
cludes the improvements most often re- | 
quested by Volkswriter users, who are Li- 
fetree Software’s intended market. In 





On-screen tutoria! 
New documentation 


evaluating Volkswriter 3, it’s important to 
keep those users in mind. They tend to be 
owners of small businesses and corporate 
managers and their secretaries. They like 
the simplicity of a personal word processor 
such as Software Publishing Corp.’s 
PFS:Write but need more power. Volks- 
writer, which is midway in price and fea- 
tures between the personal word proces- 
sors and the fully loaded, high-end 
products, meets the needs of that audience. 

Volkswriter 3 is clearly the heir of its 
popular predecessor, Volkswriter Deluxe. 
It sports the same logical menu structure 
and the same mode-less editing , which lets 
you move easily from text entry to editing 
without entering a command mode. All of | 
Volkswriter 3’s editing commands are 
summoned by function keys, either alone 
or in combination with the PC’s Alt, Ctrl, 
and Shift keys. If you forget which key 
does what, FI calls a five-line crib sheet to 
the top of the screen. A set of embedded 
double-dot commands, reminiscent of 
WordStar’s dot commands, controls for- 
matting options like headers, footers, and 
hard page breaks. 





ON-DISK TUTORIALS In addition to 
sharing the same basic structure, Volks- 
writer 3 has many of Volkswriter Deluxe’s 
bells and whistles, such as the well-de- 
signed mail-merge module and access to 
the full IBM character set, which allows 
foreign-language and scientific word pro- 
cessing. Also like its predecessor, Volks- 
writer 3 has a fine set of on-disk tutorials 
that teach you all but the most advanced 
and arcane features. With the help of the 
tutorials, you could be writing and printing 
with Volkswriter 3 within a couple of 
hours. 

Volkswriter 3 also has a lot of fancy 
new tricks. An integrated spelling checker 
springs into action at the touch of a func- 
tion key to check a word, a marked block 
of text, or an entire document. Floppy disk 
users will appreciate the fact that using the 
spelling checker does not involve disk 
swapping. You need to switch program 
disks only once: when you load the pro- 
gram into memory. After that, the spelling 
checker and its 170,000-word dictionary 
reside in your drive A:. At your request it 
will suggest possible corrections, which it 
can insert into the text at the press of a key. 
In addition to flagging spelling errors, the 
spelling checker can catch some punctua- 
tion and capitalization errors. 

Another new extra is automatic hy- 
phenation. Using a set of hyphenation 
tules, Volkswriter 3 automatically hyphen- 
ates words that cross into its user-definable 
hyphenation zone, without any pesky 
beeping or prompting to interrupt your 
concentration. The hyphenation is usually 
accurate, but it does mess up now and 
then, especially if you set a narrow hy- 
phenation zone, requiring it to hyphenate 
short words. You can resolve these occa- 
sional errors by entering the correctly hy- 
phenated word into Volkswriter 3's hy- 
phenation-exception dictionary. 

Just as snazzy is Volkswriter 3’s new 
math feature. To quickly tote up a column 
of numbers, you just mark the column with 
two function-key commands, move the 
cursor to the place you want the result to 
appear, press another function key, and 
your total appears. The math command 
performs subtraction, division, and multi- 
plication, and it can add multiple rows and 
columns with a single command. It will 
also sort tables for you, using any column 








EXECUTE ANY DOS 
COMMAND FROM ANY 
OTHER RUNNING 
PROGRAM. 

Put ali the poputar features of the 
NORTON UTLIITIES* ae with a 
powerful DOS Interface. make 
them resident like SIDEKICN” and what 
do you have? 


PC TO TOOLS —tha only product that lets 
Hel a virtually any DOS command 

within any ether curing program. 
Hare's how you'li use it: 


UNDELETE an accidentally erased file 
while using your word procassor. 
FORMAT a data diak without leaving 
your spreadsheet. 

COPY files from one subdirectory to 
another within your communications 
program. 

MOVE files from ona subdirectory to 
another and reorganize subdirectories 
with easel 


LOOK at another fila (and even edit it) 

from your graphics package. 

SEARCH for any fille name or text 

within a file without iaaving your deta- 

base manager. 

PRINT a file (as text or hex and ASCII) 

at any tima. 

og Requirements: iBM or compatible, 
uses only 64K in resident mode. 

Works with fioppy and hard disks (i & (cluding 

3%” disks) andeu rts Lotus/ 

expanded arpa fy 

Cali teh you M—F 8-5 ‘er 

Coast time) with your in han 

Or send a check for aad 

$3995 U.S, plus $3 s/h, $8 overseas. 


$39.95 
Central Pont 
Software 


9700 SW. A ce ace te 


utiities also available for the BM, Macintosh, Appie If, Commodore 64/128 and Atari ST. 
trademarks intomational, 


Backup. 
Norton Utilties and Sidekick are registered 





of Peter Norton and Borland: respectively. 
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* Control speed, dapth, heading, 
” periscope and weapons 

* Parform multiple 

mission assignments 

* Choose from 10 
difficulty levels 








WORLO WAR II SUBMARINE SIMULATION 


* Oefensive/offensive enemy maneuvers 
¢ Use navigational aids for enemy tracking 


Avanebie on Apple tle of tle 128K IBM 128K, Macintosh 128K 
(Macimosh Plus compatible), Camemodors 64K, Atari ST. and soon 
everlable on Amiga 
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ARC - the No-Problem Computer Company. 


Compatibility — The most compatible machines on the market. 
Reliability — Ask about ARC. Our reputation in the industry is built on it. 
erformance — We introduced the first turbo machine in 1984, and haven’t stopped since! 


The ARC 286 Turbo 


Fully IBM AT™ compatible, the 
ARC 286 turbo has et ecg by 
Info World and b 

infoWortd. May 4 May 13, 19 1986: “The 
ARC 286 Turbo ... topped the list ... scored 
better than the IBM PC AT, the Tandy 3000, 
Zenith ti Systems Z-200, and Epson 


nity 

ee ty use a 286 based machine, 
ARC is your company. Our compatibility 
with IBM™ is the best in the industry. You 
can use all of your software, expansion . 
cards, network systems. Our chassis looks SoRGioR” 
good, yet is built to stand up to abuse The {| es ANC 

00 watt power supply will support the cl 
nee drives and peripherals you might want 
to 








But don't take our 286 for itself alone. When you buy ARC products, you get a whole 
company behind you — warranty, service, and our Technical Support Hot Line — the kind of support 
you need, and the ze you expect from “The No-Problem Computer Company”. 


The ARC 3278 PC 


Full function 3278 terminal. Coax 
connector attaches to your IBM or compatible 
327x cluster controller. File transfer 
software that is the fastest in the industry is : 
also available at a low per-mainframe charge. — —_ 
Beats IRMA™, P.J.™, PCOX™ and IBM™. ~~ A 

System comes complete with 640K 7 mi A) 
RAM, 4.77/ 8 MHz turbo mode, Hercules™ : ew 
compatible monochrome graphics amber 
monitor, and one 360KB floppy disk drive. i : 

All ARC systems include full one Sea 
year manufacturer’s warranty. Independent Be FETT’ oO irs i 
service contracts by TRW and 3M are 


EST] 
available optionally. a je 


Let us introduce you to the complete line of ARC Turbo products — including the ARC Turbo, 
Jet Turbo, Model 10, and The World computer. For a complete catalog of ARC products, including a 
list of ARC Authorized Dealers, please write: ARC Consumer Services, 1101 Monterey Pass Road, 
Monterey Park, CA 91 i 


For a list of ARC Authorized Dealers, please write: ARC Consumer Services, 
1101 Monterey Pass Road, Monterey Park,CA 91754. 
If you are interested in volume hoe per ao lage an ARC Major Accounts 
Scare at (213) 265- 
ie = interested in becomin; nn we Authorized Dealer, please call 
ARC Dealer Relations at (800) asaeisy 


American Research Corporation 
1101 Monterey Pass Road, Monterey Park, CA 91754 In California: (213) 265-0835. Technical Support: (213) 265-2861 


See Us at Comdex — MGM 641 
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you choose as the sort key. You could 
quickly arrange an address list in alphabet- 
ical order by last name and just as quickly 
Tearrange it by ZIP code. 






AN ALMOST FOOLPROOF The Option Board uses ahaif-size slot in an 
WAY TO MAKE IBM PC, XT or AT (with at least 1 360KB 


ARCHIVAL BACKUPS OF "PP disk drive), Heath/Zenith 150, 
151, 1 Extra 

PROTECTED SOFTWARE! | catie cqured io Comey Poratia: 
Tha Copy II PC Option Board is anadd- HP Vectra and Tandy 1000. Tandy 1000 
In board that will give yourPC thasame requires 256K of memory. 
disk duplication technology used by Call 244-5782, M—F 8— 
most disk duplication firms (who put the connie) with your Pw oe Cie 
copy protection on software inthe first Or send a check for 
place). $95.00 U.S. plus $3 s/h, $15 overseas. 
DUPLICATES NEARLY Please specify your computer brand 
ALL PROTECTED when ordering 80 we can send you the 
DISKETTES. correct cable. 
The Option Board can easily backup $95.00 

most all protected diskettes for the 
IBM PG, including ones softwaré-only 5700 SW. Caphot tie, ic 
backup programs can't touch. It even Portland,OR 97219 
Includes a track editor that will allow the i 


more technically inclined to took at s 
protection schames and edit any data on Central Pomt 
a diskette. 
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Backup utilities also available for the Macintosh, Apple il, Commodore 64/128 and Atari ST. 










ENHANCED FORMATTING Perhaps 
the biggest news about Volkswriter 3 is its 
enhanced print formatting. To give you 
more control over the finished document, 
Volkswriter uses a new device it calls a lay- 
out, which specifies tabs, margins, line 
spacing, page size, justification, and other 
print parameters. A document can contain 
up to 15 different layouts, which are stored 
along with the document. You can create a 
layout on the fly while you’re editing or 
browse through previously created lay- 
outs, selecting one that meets your needs. 
You can save your favorite layouts in 
named style sheets. 

Volkswriter 3 embeds the layout com- 
mand in your text, which is where it con- 
trols the appearance of the text until it en- 
counters the next layout command. The 
layout commands refer to non-ASCII for- 
matting information that Volkswriter 3 
| stores at the end of the document file. (You 
can still use the DOS TYPE command to 
review the contents of your files.) 






















Please accept our apology for the misprint of the Option Board/Copy li PC ad in the 10/26/86 issue. 







THE ADVENTURE BEGINS... 








With Volkswriter 3’s layouts, you can Orage SHUTTLE ba oe ais -W 
change the appearance of a document with ammand the space shuttle launch, orbit alk in space in the Manned 
just a few keystrokes. For instance, to and landing Maneuvering Unit : : 
: * Perform any of 16 + Launch, rescue, or repair setellites 


change your flush-left block-style para- 
graphs to paragraphs with initial indenta- 
tions, you simply revise the layout control- 
ling those paragraphs to include an initial 
indentation. Volkswriter 3 will automati- 
cally reformat the paragraphs to match the 
new layout. 

Although previous versions of Volks- 
writer could also use multiple formats in 
the same document, you had to print the 
document to see the placement of page 
breaks. Volkswriter 3 shows the changes 
while you're still editing so that you can 
see accurate page breaks, margins, and 
spacing. Like older Volkswriter versions, 
Volkswriter 3 will permit you to edit a dou- 
ble-spaced document, showing accurate 
page breaks, without wasting screen space 
by actually skipping lines. If you prefer, 
Volkswriter 3 can display the spacing on- 
screen, and so you get acloser approxima- 
tion of the final printed page. 

Other enhanced formatting features 
may be helpful for preparing your next for- 






+ View the Earth and other orbiting objects 


Available on Macintosh 512K (Macintosh Plus companble}, IBM 
256K and soon avaiiabie on Atan ST 


Mission assignments 
* Dock with the 
space Station 




























ORGITER ic a tradaiMm of Spectrum HoleByte Inc. Macintosh 1s a trademark 


ST are registered trat ke ol International Business Machines Corp. ami 
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F-15 STRIKE 


EAGLE 


For Fighter Pilots—Not Sightseers 


it 







Enjoyed by 
over 200,000 
satisfied computer 
fighter pilots! 


THE FIRST. THE BEST. 





THE ONLY REAL COMBAT FLIGHT SIMULATOR. 





F-15 STRIKE EAGLE is tha most raalistic, accurate and fun 
combst flying simulstion svsilabls. Others hsve tried to capy 
it. But none of them heve ever strepped on e fighter to 
experience the thrill and excitemant of real combat fighter 
missions like our Major Bill* hes. Compere F-15 STRIKE 
EAGLE versus our famous competitors, better known for 
their fancy hangar graphics. If you want a slow sightseeing 
henggr queen, buy theire! if you want a product that hae had 
: over 50 outstanding reviews, thrilled over twa hundred thousand 

: satisfied computer fighter pilots, and gives you resl fighter 
MAJOR BILL pilot action, then you want F-15 STRIKE EAGLE! 





OVER 
3000 FLYING HOURS 





F-15 STRIKE EAGLE is for Commodore 64/128, Ateri BOO/XE/XL series, Apple Il+ 
family, 18M PC end PC JA computers for e suggested retail priceof only $34.95. Cell 
or write for more informstion or Money Order, MC/Visa orders. Add $2.50 for shipping 
and handling. 

Registered trademarks of Commodore dusinesa Machines, Inc, Atari, Inc. Apple Computer Inc, and 
international Gusiness Machines, Inc, reapectively 


°Major Sill Stealey, USAF Reserve, President, MicroProse 
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COMPARE | F-1$ STRIKE EAGLE IMITATION GAME 
green 1 AND UNRESPONSIVE"? 
COMBAT ARE rea MISSIONS —LIEVA TO THE 2 SMALL FICTITIOUS FLYING AREAS 
‘COCKPIT Sac NAVIGATION MAP T TWO LINES OF TEXT 

MULTIPLE RADAR AND WEAPONS 
OISPLAY 

ACTION MULTIPLE MISGION CAVECTIVES | PICK ONE WISSION OF ONE SET 

|AND THREATS, OF THREATS 

VALUE GREAT VALUE—{HUNDREDS OF 

HOURS OF PLAYTIME) 
“0-64 COMPARISON 





SIMULATION ® SOFTWARE 


120 Lakefront Drive © Hunt Valley, MD 21030 
(301) 667-1151 
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THE FINAL ANSWER TO DATA SECURITY, 
EXPANSION, AND BACKUP! 


mal report to the chairman of the board. 
You can specify different print offsets and 
separate headers and footers for odd and 
even pages to facilitate binding. And you 
can call for a different top margin for the 
first page of a document. 

The inevitable price for this increased 
power is greater complexity. It took me, a 
longtime Volkswriter user, several days to 
really get the hang of Volkswriter 3’s style 
sheets and layouts so that 1 understood 
when to revise an existing layout and when 
to create a new one. 

At least one handy formatting feature 
from earlier Volkswriter versions got lost 
in the shuffle. You used to be able to speci- 
fy a font as part of a Volkswriter document 

| format. This made it easy for users of Ep- 
son MX-series printers to print an entire 
document in boldface type, which is the 
near-letter-quality font for those printers. 
Since Volkswriter 3°s layouts don’t control 
fonts, you have to go through a separate 
command sequence in order to print a doc- 

| ument in boldface, marking the text to be a ee eee : 
printed in boldface and then issuing the 
Volkswriter 3 Boldface command. This in LO Ck ON TO EXCITEMENTI 


convenience is not a terrible price to pay 


oe eee Teen THE F-16 FIGHTER SIMULATION 

B * Option to dogfight against another player via © Digitized images 
layouts that control fonts, as well as other computer link. * Advanced radar /avoida 
formatting parameters. + Employ ectual flying © Flight charecteristics of tha ae 16 

Users of Epson MX-series printers will svategy * Muluple skill levels 
also encounter one of the program's few * Four alternating be K (Nd 
bugs. If you attempt to use boldface type heads-up-displays 
together with headers, Volkswriter 3 gets 
confused and prints the first paragraph of 
each page in regular type. A Lifetree Soft- 
ware spokeswoman says that the company 
is working on a fix, which will soon be 
available free to registered users. 

Another significant new feature is 
Volkswriter 3’s automatic on-screen para- 
graph reformatting. In older versions of 
Volkswriter, you had to issue a reformat 
command if your paragraph became rag- 
ged in the course of adding and deleting 
text. Volkswriter 3 can reformat the para- 
graph on its own, as soon as you move the 
cursor, signaling that you’re done editing. 
Because there are times when you might 
want to protect text against accidental re- 
formatting, Volkswriter 3 allows you to 
turn off the automatic reformatting option. 
You can even disable the manual Reformat 
command by creating a layout that does 


s such ms these: 
~~ Compatibility with your (BM PC, XT, AT o: 
Two drive bac 
— Removable LIMB Winc 
Portability between dif 
Unlimited aorag 
Present and future 


PERSTOR' M 


SYSTEMS & SOFTWARE, INC. 
Patent Pending Copyright 1985 Perstost™ is a 7825 East Redfield Road, #C 
rademark ystems find Software, , Inc. 1BM-PC, Scottsdale, AZ 85260 
oe (602) 948-7313 


Stop by our display inthe Casablanca Room 
at the Tropicana Hotel during Comdex 





















HoloByte Inc. 
1050 WALNUT allt 

BOULDER. CO S002 

(303) 443-0191 


‘Ot 8 trademaf 





CIRCLE $19 ON READER SERVICE CARD 
PC MAGAZINE ® DECEMBER 9, 1986 
261 





‘ 

¥ id 

PE ee rm 
4 
; 





Pa eine) ¥ | 
ye. 





Ba tet ae 
t { 


Peer t tt mea | 
Iii me \ il 
Pat Vr Vv TURBO-88 weivoes. 
, Intel 8088-2(4.77 or 8MHz), keyboard selectable clock 
speed, up to 70% faster processing speed AT style 





St d rd-286 keyboard, 1-360K half height drive, 256K RAM 

anda INCLUDES: expandable o640KB on mother board, 8 = 
lon slots, clock/calendar with battery GAO 

Intel 90286-8 processor, 6 or 8 MHz hardware expan ee Y ke ) 

switchable, Oor 1 walt state hardware selectable, back-upand game port...... Mee roe oar olssisldivaisions ayaa y av oe) 


phoenix BIOS, 512K RAM expandable to 1 megabyte on 
dual floppy & hard drive controller, 1.2 MB floppy drive, 
clock/calendar wibattery back-up. 


Standard-88 INCLUDES: 


Intel 8088-3 (4.77 MHz), 5151 style keyboard, 256K RAM, ‘oat om 
1-half-height floppy drive, 135 watt power supply and8 ¢ 
expansion slots. .... 
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ponies 
sateen RAM * Oualtloppy/hard =. 56K RAM * Expandable to640K anne a 
e Onet.2MBfloppy drive controller © 1-360K floppy drive | onmotherboard © 20MBharddisk » 256K RAM * 360K flop| 


ice! $1699 $2049 


Lease for$72a month Lease for$84a month 















Hard Disk Kits for IBM: PC 





Hard Disk Kits forIBM: AT 
gues x Com FAsG f ove ~ 


Alm 





High pertormance, fast access includes: cables, 
manual and mounting rails 






Convert your PC to an XT with our hard disk kit 
Fees ceeuacscceaeeasaaescecaeie Complete with hard disk controller, cabies, manual. 


Yo" inted h: isk harddisk 
mounling hardware and easy-to-use softwara Kitincludes 32" shock mounted hard disk. hard d 


controliar, cables, manual end softwere | 


20MB...........seceeeeeeeee SIDS 


Call Toll Free: 
800-531-5475 
=a] 


Tech Support In Texas Call: 
bee = 800-527-3125 512-250-1489 


Austin, 1X7 78727 
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20MB Hard Disk Modei 
with One Year Warranty. 


BasePrice. . 


30MB HardDiskModel $134 


with One Year Warranty. 
Base Price. . 


+ 512K RAM expandable ie 1ME 

© Ousi lloppy 8 hard drtve controller 
20MB Hard Disk Model 
with One Year Warranty .. $ rs 8 AMonth 
BasePrice. .. $1888 


30MB Hard Disk Modei $8 { 
Atfonth 


with One Year Warranty... 
Base Price. $1968 


20MB Hard Disk Modei $ 46 vol 


with One Year Warranty... 
Base Price. $1088 


30MB Hard Disk Mode! 
with One Year Warranty... $ 49 AMonth 
Base Price. $1162 


“CAREER STARTER KIT”’ 


Everything You Need To Begin Serious Computing Immediately! ! 


IBM compatible Turde-S8 system with intel 
8088 A9 T7AMH2 processor 236K RAM 
@xpandebie to 1 MB an main board Clocks 
calendar game port end 8 expansion siote an 
main board. Half-reght double-sided dis 
hette Ofive diskette drive controller. mono- 
chrome adapter card with paratie! por, 135 
‘watt power supply 4nd AT IM style keyboard 


Mentor 
High reseiutien ( TSO X 350 1 ember mene 
chrome moniter with 12° display sereen 


Primer aa 
100 CPE dot maitix 60 colymn printer with 
friction and Wacter teed and 
all_pointe- addressable graphics copavitity 


Settware 

MicroSolt MS DOS 3.2, MicreSott GW Basic, 
ZEN Word (word processing 8 spell checker) 
ZEN Calc (spread sheet) and ZEN Link 
(communication package) 


Accessories | 
200 sheets continuous ferms paper, printer 
‘cable, and box of 10 blank diskettes 


Call Toll Free 
a 800-531-5475 





512-250-1489 


“Personal Computer P 
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— Only... $895 


Monographics Capability... Add $20 











Herculese Compatible Monochrome Graphics Card 


384K Ram Parallel Port Text Mode 80X25 Characters 
Clock/Calendar Game Port Graphics Mode 720X348 Pixels 
Senal Port Software Parallel Port 


o15l K eybo ard AE 


Floppy Disk Controller | For The IBM: PCorXT | Muttfunction Card for IBM AT Memory Expansion 


CLL Peete cy 


i 


With Separate UpTo 1 SMB 
Numenc And 


Controls 2 Internal $ 3 9 Curser Keypad $ 6 9 C $1 69 Fe Sow So 576K 


Floppy Disk Drives Portfor IBM AT = w/OK 
AT Style Keyboard $69 


y * - 
Gi i ir (2 


Enhanced Graphics Adapter 1/O Board 


640 x 350 Pixels 

256K Display RAM Parallel Port, 

16 Colors From 1 9 9 Clock/Calendar ColorCard MonoCard 
Palette of 64 & Game Port...... w/ParallelPort w/Porallel Port 





’ 10 BAUD 3200/1200 BAUD ETA SIC ih 7" 
hi $129) Ei $149 | Kes $109) cere $439 
Call Toll Free: 
J 800-531-5475 





“Personal Computer Products’ § 
00-527-312 423.231.8770) 





HARD DISK PROFESSIONALS 


“ull Documentation ¢ Illustrated Manuals « One Year Warranty « Toll Free Tech Support 


Flash Card 


| Entire Hard Disk Kit On A Single Card!! 
For|BM: PC orCompaq Portable 





wi 
ste 


© 3%" harddisk 
Western Digital 
controller 

instalis in minutes 
Boots from Flash Card 
One Year Warranty 
Shock Mounted 


AST SixPakPlus 


LS 
SE = = = Eime son 


384K RAM 

Serial Port 

Parallel Port 
Memory Expansion 
Clock/Calendar 
Sidekick Software 
2 Year Warranty 


Video 7 


Vega EGA Board 


Enhanced Graphics Adapter 
Compatible with IBM EGA 
Board, 256K of Display RAM, 
Supports Popular Software 
Written forthe IBM PC. 


st! $319 


size card 


“Strong On Graphics" 
Monochrome 
Graphics Card... $199 























Advantage! 


Memory Expansion, 
Muitifunction Board 
For lBM AT w/128K 





Col 
| Graphics Card. $159] 192+... 


(Our Policy: All pnces include fully insured. UPS ground shipping. on @ll orders shipped in conlinentel US A No surcherge lor VISA MasterCard or 
paymente (Minimum purchase of $50 on COD & net term orders) We accept Fortune 1000. Governmentel & Institutional purchase orders one net 
‘terms base (with credit approval} et no additionel charge Allow 7 day for personal check end company checks toclear No warranty work done without 


UPS COO, 
proof of purchase 


Add 6 18% sates tax it a Texas resident Prices are subject tochange 4 equipment carries anew factory warranty All relumed items mus! be accompanied by a relura 


puthorization number and subjacl toarestocking tee 


Corporate & Inetitutionel Accounts Welcome: Our netional accounts division 1s dediceted to providing the prompt professional service required to 
keep your business running smoothly We accept PO @ one net terms basis. (minum ordes $50 please! offer next dey shipping tree fully sured UPS. 
round shipment We offer @ full-time technical etett to anawer any questions that might anse and to make fast reparrs if needed You'll notice the 


‘Atterence 


*8T SinPakPlus Advantage! and RAMpage! sre regretered trademarks af AST Research Inc IBM PC PC XT and PC AT are reqreiered trademarks of international 
Compaq Epson Hayee Hercules triel Okidala Panasonic Princeton Graptuc Sysiems and Teac ore trademarks of their 


teeiness Machinee Corporation Amdek 
Pr tive Companies 


CIRCLE 227 DN READER SERVICE CARD 





$429 






















¥% Height 
Floppy Drive 


Floppy Drive 
forIBM. AT.. 


AES) 
” 






—— 
$109 


Tiny Turbo 286., 
Acceierate Your PC 
® Uses 80286 Processor (@MHz) 4 NN 
® Keeps Original 8088 InSystem 
° Processor Seletable To Insure 100% Compatibility Tf, fe 
© Optional 80287 Numeric Processor f ~\ 


$489 


AST 
RAMpage! 


Memory Expansion Board 
ForlBM PC 
Using Lotus-intel 
Specifications wi256K 


pice! $259 
(Hayes 


Smartmodems 










ORCHID 
intel’ 
















Princeton 
Graphic Systeme 


HX-12 

Color Monitor..... 
HX-12E 

Enhance ColorMonttor $559 


AINIDEK 


310A 
Monochrome 
Monitor........... 


Compufidd 


Order Toll Free: 


800-531-5475 
In Texas Call: 512-250-1489 
Tech Support: 800-527-3125 


a) &) 









@ VERSION 3 UPDATES 


not permit any reformatting. Volkswriter 3 
also gives you a cleaner editing screen by 
keeping paragraph markers and formatting 
codes out of sight until you need them. 


PRINT QUEUING Also new to Volks- 
writer 3 is the ability to print a document 
while you continue to edit. Called print 
queueing because the documents wait in 
an orderly line for their turn to be printed, 
this feature requires DOS 3.0 or later and a 
hard disk drive. Wilson explains that he 
decided to use the DOS 3.0 PRINT com- 
mand to manage the print queue so that 
Volkswriter 3 would remain well behaved 
and would not require revision when new 
versions of DOS came on the market. 

To use print queueing, you have to in- 
clude the PRINT statement in your AU- 
TOEXEC.BAT file. When you choose the 
print queue option on Volkswriter 3’s print 
menu, the program writes the document to 
an intermediate disk file and then sends it 
to the printer. You can add documents to 
the queue or remove them. Printing will 
continue as you use Volkswriter 3 or even 
if you switch to a different application. 

Another new option on the print menu 
is automatic envelope addressing. Volks- 
writer 3 can pick up the inside address 
from a letter and print it on an envelope. 
The program is even smart enough to cor- 
rectly position the address, if you use a 
standard 9'- by 4-inch envelope. You just 
align the printhead with the top of the en- 


mm FACT FILE 


7 





Volkswriter 3, 
Version 1.0 
| Lifetree Software Inc. 

411 Pacific St 

Monterey. CA 93940 

(408) 373-4718 

Lisi Price. $295, up- 

grade, $95, plus $3 ship- 
Ping and handisng. 
Requires. 256K RAM, two disk drives, 
DOS 2.0 or later. Pant queuing requires 
320K RAM, hard disk, and DOS 3.0 or later. 
In Short: Fast, easy-to-use Volkswriter 3 im- 
proves on Volkswriter Deluxe by adding 
spelling correction. math capabilities, auto- 
matic hyphenation, and style sheets for fast 
formatting. Not copy protected. | 
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velope, and Volkswriter 3 does the rest. 

For people who need to share docu- 
ments with other word processors and with 
other IBM equipment, Volkswriter 3 has a 
new set of utilities that can translate files to 
and from DCA RFT, WordStar, and ordi- 
nary ASCII formats. When Volkswriter 3 
reads a foreign file, it inserts paragraph 
markers whenever it encounters a blank 
line. This remedies an older Volkswriter 
versions problem, which could tum a for- 
eign document into a single large para- 
graph if you forgot to insert the paragraph 
markers before beginning to edit. 

For imported documents in which the 
Paragraphs are not separated by blank 
lines, Volkswriter 3 has an additional safe- 
guard against accidental reformatting. The 
translation program creates an initial lay- 
out that forbids reformatting, so you have 
the chance to manually insert any missing 
paragraph markers before you start revis- 
ing the document. 

Old hands at Volkswriter will notice 
other extra goodies lurking here and there. 
For example, the search function can now 


| ignore case; the directory can use DOS 


wildcards for display and file deletion; and 
the editor remembers your last cursor posi- 
tion when you retum to a document after 
using another menu. 

Volkswriter 3 is a worthy scion of the 
Volkswriter line. It possesses more power 
and polish than its predecessors but retains 
both the speed and ease of use that have 
won Volkswriter its loyal following. 
—Dara Pearlman 


XyWrite Il 

Extraordinary speed and versatility were 
hallmarks of XyWrite I] Plus. XyWrite lll, 
Version 3.06, adds a host of powerful new 
capabilities that broaden this word proces- 
sor’s appeal to newcomers and are certain- 
ly worth the $100 update cost for present 
users. 

Characteristic of XyWrite [Is enhance- 
ments is its treatment of the basic search 
capability, which lets you scan a file for 
one or more occurrences of a name, num- 
ber, or other string. InXyWrite II Plus, this 
facility was more versatile than in most 
word processors, providing for forward, 
backward, case-sensitive, and case-insen- 
sitive searches. You could further refine 








your searches by using any of six different 
kinds of wildcard characters to help target 
the text you sought. XyWrite /il takes the 
next step, letting you extend the search 
range to include all the files (or DOS wild- 
card-designated groups of files) in a direc- 
tory—and even in multiple directories and 
drives. When XyWrite finds a match, it 
presents it immediately in a full-screen 
context; you can then choose to open the 
file for editing, look for other occurrences 
in that file, move to the next file, or simply 
halt the search. This feature alone saves 
me hours. 

Similarly, while XyWrite II Plus could 
handle two documents simultaneously, 
XyWrite Hl can accommodate up to nine. 
You can access the text windows as indi- 
vidual full screens, horizontal or vertical 
split-screens, or multiple overlays, which 
are sized and positioned to your taste. 

Command oriented rather than menu 
driven, XyWrite operates both through sin- 
gle-word entries (or their two-letter abbre- 
viations) typed on a dedicated command 
line and through function and cursor keys 
(augmented with their Shift, Alt, and Ctrl 
variations). To simplify entering the typi- 
cal set of formatting commands for begin- 
ners, however, the Alt-Tab keystroke in 
XyWrite il brings up a self-explanatory 
full-screen display on which you enter 
margins, any desired tab stops (regular, 
right justified, centered, or decimal), and 
first-line and remaining-line offsets direct- 
ly ona ruler line. 
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XyQuest Inc. 
P.O. Box 372 
Bedford, MA 01730 
(617) 275-4439 
#} List Price: $395; up- 
grade, $100. 
Requires: 256K RAM, one disk dnve, DOS 
2.0 or later. 
In Short. A lightning-fast, highly flexible, 
comunand-driven word processor with new 
support for proportional spacing, column 
functions, and other features useful for some 
desktop publishing functions. Not copy pro- 
tected. } 
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Open Access |! 
Comparison Chart 


Sy Database 
Form Query 
Report Generator 

“wy Query Processor 
Relational Database 
Graphics 
3-D Graphics 
Spreadsheet 
Time Management 


Lotus 10263 
































INTRODUCING 
OPEN ACCESS" II’ 


THE FULLY INTEGRATED BUSINESS SYSTEM 
WITH THE WORLD AT YOUR FINGERTIPS 


Open Access Ilis a 
new, super-program which 
can perform virtually every 
managerial and business 
task you'll ever need with 
performance and ease-of- 
use unheardof in the 
industry. 

Open Access II 
combines an extremely 
powerful relational data- 
base and superior 
spreadsheet with data 
communications, word 
processing, 3-dimensional 
graphics, and time 
management. Information is 
conveniently changed from 
module to module. 

Open Access II's 
Database features an 
effective and flexible report 
generator and user 
definable screens. 
“Programmer,” our new 
Database language, 
features simple interacting 
English-like commands 
to produce your customized 
applications. ‘ 

Open Access II's 
Spreadsheet offers a unique 
combination of business 


problem solving capabilities; 


including goal-seeking, and 
an advanced table look-up 
command. Professional 
business presentations 

are easily produced by 

the enhanced graphic 
capabilities. 

Open Access II's 
improved Word Processor 
can merge data from 
Spreadsheet or Database 


mail merge and graphic 
presentations. 


easily to produce reports, 


Open Access II's data 
communications provides 
you with the capabilities to 
handle any of your micro 
computer communications 
needs. All of Open Access 
II's modules work together 
and data is easily 
communicated to the rest of 
the world. 


BEST OF ALL, 
THE PRICE 


$ 595. US. Version Only 


Open Access II's super 
program is also available in 
the network version. Ask for 
details. Call (619) 450-1526 
in California, or (800) 
521-3511 if outside Cali- 
fornia for your nearest 
authorized dealer or 
distributor and expand your 
business base with Open 
Access ll, the fully 
integrated business system. 
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10240 Sorrento Valley Road 
San Diego, California 92121 
(619) 450-1526 

For Your Authorized Dealer 
In California 


(800) 621-7490 


Outside California 


(800) 521-3511 


S906 tera Prods rnarnasmens te Aa nghin ene 
(Ope docrus 6 pte trader of Sottware Prada raermameng, 
nee Acenie 1 Wadena! Sette Pracacta tereatanas ie, 

Lan 13d Bernahensy ov rgpsred vecaenaren of Lata Devetegmaet Corp 
Framewert 6 rapmoetredemart ot hettor Tae, 

Erato 19 raterar of Tha ohare Group. 

Sear oa rater ot oneeaie fottoary ac 


“Price U 8. Yeruion Only 


AT performance at an XT price. 
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If you're looking for a quality 
AT-compatible computer, 
TeleVideo* offers you not one, 
but two. With the TeleCAT-286. 
And now, the new TeleCAT- 
286 EGA. 

Both of these compact 
computers give you a complete 
set of features. Like 512K RAM. 
A1.2MB floppy. A 20MB hard 
disk. And a high-resolution 
monitor. 

There's even a free 90- 
day nationwide on-site service 
agreement. 

And if you want full EGA 
color, take a look at the new 
TeleCAT-286 EGA. With its 


SS". 


The TeleCAT-286- $2995. Complete. 


fee 


mea 


high-resolution 13-inch EGA 
color monitor, you get a full 
spectrum of brilliant displays. 
Its low-glare, high-contrast 
dark screen makes it easy on 
the eyes, too. You can even 
change this screen to green 
monochrome, with the flick 
of a switch. 

What's more, the new 
TeleCAT-286 EGA comes with 
an EGA card that's fully IBM 
compatible, so you can run 
any full-color AT graphics soft- 
ware packages. And they'll 
never look better. Because this 
EGA card features 256KB of 
display RAM, and 640 X 350 


Any way you look at it. 





The TeleCAT-286 EGA’ $3595. Complete. 


graphics resolution, for bright 
colors and sharp text. 

The result? A clear, crisp 
image that no CGA color 
monitor can ever live up to. 

The TeleCAT-286, and the 
new TeleCAT-286 EGA. Find 
out more about them. Call 
1-800-TELECAT (835-3228), 
Dept. 311, forthe name of your 
nearest TeleVideo dealer. 

And see for yourself why 
TeleCAT computers are 
definitely worth looking into. 


% TeleVideo’ 


Settle for more. 


TeleVideo Systems, Inc., 1170 Morse Avenue, P.O. Box 3568, Sunnyvale, CA 94088-3568 : (408) 745-7760 


IBM and AT are trademarks of International Business Machines, Inc. 
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TOPS IN ITS CLASS. 








PROVIDES A NEW LEVEL 
OF CONVENIENCE FOR 
@ VERSION 3 UPDATES MS-DOS USERS. 
InfoWorld 








Formatting commands take effect im- 
mediately, automatically affect all subse- 
quent text, and may be changed as often as 
you like. They appear as bold triangles; 
when you place the cursor on a triangle, its 
meaning is displayed on a prompt line. An 
expanded-mode display, which shows all 
the embedded codes within European- 
style quote marks and permits you to edit 
rather than simply replace them, can be 
toggled on and off in place of the normal 
WYSIWYG display. 

A major new feature of XyWrite II/ is its 
support for proportional spacing. The im- 
plementation includes user-modifiable 
width, font, and attribute tables for all 






















a While XyWrite II Plus 
could handle two 
documents simulta- 
neously, XyWrite III 
can accommodate nine. 











printed output combinations your printer 
supports. Ready-to-run printer tables for 
more than 50 printers (including the Apple 
LaserWriter and the Hewlett-Packard La- 
serjet) are provided, as well as full-custo- 
mization capabilities for all printers. While 
many word processors that nominally sup- 
port proportional-space printers revert to 
character-count-based lines in their dis- 
plays, XyWrite II counts the individual 
character widths and breaks lines on- 
screen where they will be broken on the 
printout, even if you mix type sizes in mid- 
line. (Proportionally spaced printouts us- 
ing older daisy wheel printers that lack 
their own hardware-based logic can be 
user-implemented, but it is a painfully, 
slow kludge of a process. XyQuest prom- 
ises to write the necessary software drivers 
for these machines if demand warrants. ) 





















REMAPPING THE KEYBOARD Xy- 
Write has traditionally used many key 
combinations not supported by DOS (for 
example, Ctrl-Del deletes to the end of a 
line), and it further permits users to remap 











Point. 
Shoot. 


‘Take 


Command. 


Rip full throttle through 
your data with this time- 
saving control program 
from Peter Norton. The 
Norton Couto soft- 
ware gives you a fast, 
powerful point and shoot 
method to perform your 
computer operations. Point 
to a directory and The 
Commander jumps to it. 
Point to your data file and 
The Commander runs 


your data with its matching 


rogram. Speed thro 
ine 


lightning, Delete. Copy. 





Built-in sweep functions 
manage your disk. Add 
your Own user menus for 
one-key operation. And it 
doesnt eat up your screen 
while its doing it. Easy to 
use with keyboard or 
‘wa Be Ae" Com- 
mander. The quickest way 
to enhance your PC, and 
take command. 

The Norton Commander. 
Designed for the IBM” PC, 
PC-AT, and DOS compat- 
ibles. At your software 
dealer or order direct for 
$75* from Peter Norton 
Computing, Inc., 2210 
Wilshire Boulevard, #186, 
Santa Monica, CA 90403. 
213-453-2361. Visa and 
Mastercard welcome. 


“Subject to shipping and handling charges. 


=NORTON 
COMMANDER 


totnick 


THE QUICK AND EASY 
HARD DISK MANAGER 


‘The Norn Commander ™ xe trademark of Peary Norton Computing. Inc © 1986 Peter Norton Computing, IRB? is « reguered redder of international Bustos Mactomes Corporation, 
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At last! - 


Fast, On-screen 


FLOWCHARTS 


Finally! An on-screen flowchart proc- 
essor that knows about flowcharts - not 
just another “screen draw” program that 
makes you do most of the work. 


interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 


Features: @ Text is automatically 
centered, character by character, within 
shapes as you type it @ Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired @ Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route @ Cut and 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk @ Shape 
insert-delete and row/column insert- 
delete e Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto- 
matically printed in strips. @ Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary @ Works 
with many popular matrix printers in- 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


STATUS BAR {not to be 
confused with a wet bar) tells 
you whal Inleractive EasyFlow 


Is doing at ell times. shows 






TEXT/MESSAGE 
WINDOW used to enter 
user text and to display 
messages from Interactive 
EasyFlow 


D Is entry*valid “2°99 


CURRENT SHAPE 
WINDOW - shows the 
content of the current 
flowchert shepe (the one 
under the SHAPE 
CURSOR) in complete 
detail. 





HaventTree Software Limited 
P.O. Box 1093-P 

Thousand Island Park, NY 13692 
Information: (613)544-6035 ext 49 


HP 7475A (& compatible) plotters. Can 
be used with ANY printer when non- 
graphic (character) output is acceptable 
@ All standard flowcharting shapes in- 
cluded @ Most shapes supplied in large, 
medium and small sizes @ Extensive 
manual (100+ pages) includes many 
examples @ Context sensitive “help” 
facility provides immediate assistance at 
any time @ Any number of titles can be 
placed on a chart e Commentary text 
blocks can be placed anywhere in the 
chart @ Fast: written in assembly lan- 
guage e Plus many more features than 
we can mention here 


Requires at least 320K memory, DOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. On EGA, full 
640x350 resolution is used. 


Order direct for only $149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re- 
ceived by noon will be delivered the next 
business day (to most locations). 


1-800-267-0668 


The sample screen disptay shown below is typical of 
what you see while editing a chart. Other screen dis- 
plays are provided for enlering lilles, chenging 
options, getting “help” and so on. 


Order Desk: 


CHART WINDOW gives en overview ot your chert; this 
example shows the “normal* view. “Close-up” view shows a 
smaller part of the chert in more deteil “Wide-angle” view 


a larger part ot the chart at reduced size. 


SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scrolls if you run off the edge of the 
window. 
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the keyboard at will. (XyWrite's keyboard, 
printer, help-screen, and startup files can 
all be edited and subsequently loaded as 
ordinary text files.) XyQuest achieved this 
flexibility by taking over the keyboard in- 
terrupts, a procedure that has in the past re- 
sulted in incompatibility with memory- 
resident programs that, like XyWrite itself, 
permit extensive construction of keyboard 
macros. 

XyWrite Ill addresses this problem in 
two ways. First, it provides a short (1 ,646- 
byte) program called XYKBD.COM, 
which is designed to be the first item load- 
ed by your AUTOEXEC.BAT file. 
XYKBD.COM checks incoming key- 
strokes to see if they are intended for Xy- 
Write or for another memory-resident pro- 
gram. This prevents incompatibilities with 
many (for example, Borland’s Turbo 
Lightning), though not all, programs. Sec- 
ond, an absolutely compatible DOS.KBD 
file can be loaded (and a one-line default 
command inserted in your printer file) that 
restricts XyWrite to the DOS-supported 
range of keystrokes. Since this involves re- 
mapping so many of XyWrite’s command 
functions to unfamiliar locations (and there 
is not room for all implementable XyWrite 
functions), this is not an option any Xy- 
Write user I know of has elected. 

XyWrite permits you to nun it in con- 
junction with other programs in additional 
ways. While editing a document, you can 
at any time drop into DOS to run a differ- 
ent application entirely. When you eventu- 
ally exit from DOS, you'll be back exactly 
where you were in your XyWrite docu- 
ment. Indeed, you can run many DOS pro- 
grams without even this intervening step, 
by entering, for example, the command 
DO BASICA directly on the XyWrite com- 
mand line. XyQuest has added to this ca- 
pacity by implementing full DOS path 
support in XyWrite III, so that files can be 
called from and returned to any place on a 
hard disk. In addition, while XyWrite pre- 
viously permitted you to issue DIR, CD, 
and DEL commands directly on the com- 
mand line, you can now sort directory files 
in forward or reverse order according to 
filename, extension, size, date, and time. 


NEWSPAPER-STYLE COLUMNS 
New in XyWrite III are two different text- 
column-handling facilities. Varying-width 
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columns (up to 10 in the standard version, 
16 on request) with full word wrap are han- 
dled by a set of column table commands. 
Each column may be given its own com- 
plete set of formatting and default parame- 
ters. (XyWrite [II's new Styles command, 
which allows named groups of formatting 
commands to be created and called direct- 
ly, can be useful here. The Styles com- 
mand would be far more useful, however, 
if you could save the templates you create 


= XyWrite has 
traditionally used many 
key combinations not 
supported by DOS, and 
it permits users to 
remap the keyboard. 


with it as disk files.) Columns are dis- 
played in normal WYSIWYG fashion. For 
applications in which newspaper-style col- 
mn ‘‘snaking’’ (up to six columns, with 
user-selectable gutters) is desired, the en- 
try process is much less cumbersome, 
| though in this case to see a WYSIWYG 
display you must go through a type-to- 
screen review step. 

While XyWrite IIT docs not bundle ei- 
ther a spelling checker or an on-line the- 
saurus, it works (using XYKBD.COM) 
with most standalone programs, including 
IBM’s Word Proof, the Random House 
Reference Set, Turbo Lightning, and Word 
Finder. The program does, moreover, in- 
clude a new automatic hyphenation capa- 
bility (based on the Kneuth algorithm) and 
a user-expandable dictionary for words 
whose hyphenation does not follow nor- 
mal rules. 

While the extraordinary speed with 
which XyWrite performs block moves and 
copies, search-and-replace operations, and 
page- or document-length scrolling are 
probably the most dramatic aspects of the 
program, its adaptability to specific user 
requirements may be the secret of its long- 
term attraction. Everything (or so it seems) 
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about the program is accessible and custo- | page (with different separators of your | selectable among regular numbers, Ro- 
mizable. You can use headers and footers | choosing for notes that carry onto a second | man numerals, or letters of the alphabet. 
of any length and with different formats | page) or as end notes. For outlining, para- 
even for left and right pages, if you like. | graphs can automatically be numbered in | ALLOLD FEATURES INTACT All the 
Footnotes can appear at the bottom of the | XyWrite /// using up to ten counter levels, | traditional features of XyWrite have been 
retained, and none of its wonderful flexi- 
bility lost. If you want ‘‘dead”’ keys for 
foreign accents or you want to add an un- 
implemented function call by assigning it 
I to an unused function key or you want to 
STOP THE PRESSES! Peau 
default tilde to the Alt-hyphen so it won’t 
It’s 5 p.m, and your 300-page book is due at the printer by 6 p.m. ignore the carriage retum symbol used in 
You think you have it all together until you notice some of the /-2-3 macros, it’s still extremely easy to 
text has been left out. Can you add it, reflow the text, make modify the keyboard file. 
another copy and get your document to the printer on time? Even easier is the creation of keyboard 
With LaserScript!™ an IBM PC and alaser printer* you etc Tas, (nee ten) Wen evan) 


- z a ee which can contain anything from a few 
could not only make it on time, but in style. keystrokes to whole document-length 


texts. A handy feature is the ability to ap- 



















































Multi-level index 
Automatic AutoCAD graphics = A handy feature is 


table of contents integration 

the ability to append new 
text to old save/gets, 
which allows you 
to concatenate strings as 
you go. 





pend new text to old save/gets, which al- 
lows you to concatenate strings as you go. 
XyWrite permits up to 36 save/gets to be 
active at once, and these can be either tem- 
porary or—like any defined (blocked) sec- 
tion of text—can be stored to a file. More 
ambitious users can construct, store, and 
run whole programs from the save/get key. 

While modifying your printer file to 
change its width tables, substitute different 
characters, and create new combinations 
of attributes for printout is tedious, it is 
feasible—given the clarity of the reference 
manual—for most users. (In XyWrite 11, 
these tables are still ASCII editable, but 
you have to learn a completely different 










LaserScript gives you large 
document capability and 
camera-ready copy right out 
of your laser printer. 
Command Technology 
Corporation 


1900 Mountain Blvd. 


Want to know how? Call or 
write for more information. 


OTHER PRODUCTS: 





S ™ - H 
SPF/PC,™ text editor Oakland, CA 94611 syntax and vocabulary.) It’s far easier, 
*HP LaserJet PLUS or telephone: (415) 339-3530 however, to make custom changes in the 
IBM 3812 Pageprinter telex: 509330 COMMAND TECH default values for automatic backup, form- 
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YOUR HARD DISK DOESN'T HAVE TO BE HARD! 


nore core < 
prote 


The Blazingly Fast Hard Disk Organizer: 


Onh, 


S, gis 


(... that just got faster!) 


Ifyou have never used a hard-disk organizer, you don't know what you're missing! Whether you're an expert or novice (especially if you're a 
novice), you'll flip over how easy you hard disk can be Q-DOS It will perform al! the tedious, hard-to-remember DOS commands for you 
And what about speed? Q-DOS II la absolutely the fastest hard diak organizer on the market, guaranteed! (In fact, that’s one of the 
teasons IOMEGA® has chosen to include O-DOS with their Bemoulll*® Box Plua) Combine this with Gazelle Systems’ 30-day 
money-back guarantee. and you have nothing to lose by your status as a novice! 


Q-DOSII DIRECTORY MAP 
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This easy-to-read directory map shows you ail directories on the 
disk while allowing effortless creation and removal of directories 
One keystroke gives you access to any directory on any disk 
Seeing the directory structure in this way helps you better 


understand your hard disk 
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Q-DOSII FILE LISTING SCREEN 
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Ail file listings can be sorted by either name, date, extension or size 
(Q-DOS II will read and sort 500 files in under 2 seconds ) All file 
commands are executed from this screen either on “tagged” 
groups or on individual tiles. Ths makes Cleaning up your hard disk 
easrer than ever 


Q-DOS Il OFFERS FEATURES NOT FOUND IN DOS: 

Find Any File on Any Disk in Under 5 Seconds e Edit and Print Files e Instantly Display Sorted File Listing © View and Change File Attributes 
Pertorm DOS Backup of Your Entire Hard Disk e Copy. Rename, Erase or Move Groups of Tagged Files e Compare Two Separate 
Directories instantaneously Instant Directory Map of Any Disk @ Online Context-Sensitive Help Screens Provide Instant Access to Ihe 


Manual e Customize Screen Colors 


Q-DOS Il ENHANCES THESE DOS FEATURES: 
Copy ® View e Rename @ Make and Remove Directones ¢ Change from one Dnve to Another e Display Available Space and Memory 


WHAT THE EXPERTS ARE SAYING 


“In fact, when my department had to make a decision on software 
for our secretanes who are computer novices, we chose O-DOS 
since we felt that newcomers would appreciate Q-DOS's more 
extensive online help “ - B. SIMON, PC MONITOR, April 1966 


“Q-DOS...1S one of the better programs avarlable, especially for 


the novice user.” - PC MAGAZINE, May 13, 1986 


Dealer inquiries invited. 
Corporate discounts and 
site licenses available. 


For more Information, call toll-free! 
Or, speed your order by calling 


1-800-233-0383 


Mon.-Fri. ¢ 7:00 am - 6:00 pm (MST) 
OR 
Fill out Coupon and send with payment 


4 directly to 
GAZELLE SYSTEMS 
42 North University Avenue Suile 10 
Provo, Utah 84601 
(801) 377- 1288 © (800) 233-0383 


©) COME Wall '86 


“if you blink, you can miss Q-DOS's execution. it copies and erases 
files in halfas much time as some programs Q-DOS's ‘FIND’ 
command ts so fast, i's amazing " - PC COMPANION, June 1986 
"O-DOS would sti! be a bargain at the higher prices of its competitors 
- COMPUTER BUYER'S GUIDE, July 1966 


Riviera Hotel 


be) 
vember 10-14, 1986 nro? 
Boe 
Las Vegas, Nevada 





Please send me [] Q-O0S Il, The Blazingly Faat Hard Olak Organizer at $44.95 
each. (Add $3 shipping/handling C.O.D orders must add additional $2C.0 D 
surcharge Utah residents add 534% sales tax Next Day. 2nd Day Air, and U.S Mail 
services also available Call for details ) 


METHOD OF PAYMENT 
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dispiay XyWrite’s modes (normal, boid, 
underline, reverse, boid underline, boid 


reverse, superscript, subscript, and defauit | g [Jsers at all levels will 
de 


to surrounding dispiay mode). These de- 
fauits, which are stored in the printer fiie, 
are ioaded with the program and can be 
changed and reioaded with a few key- 
strokes. For that matter, you can ioad an- 
other entire printer file at any time. 

XyWrite Ii had no probiem handiing 
the series of editing tasks in the test pro- 
gram. Its maii-merge facility worked per- 
fectiy weii, and I could do the math, 
though I had to add commas to the 
amounts manualiy. In addition, I found 
that the bug in the XyWrite I Plus Pause 
command has been eliminated, so it’s easy 
now to stop in midiine at an exact point to 
change print whecis, for exampie. 


EXTENSIVE HELP XyWrite III's refer- 
ence manual is extensive (524 pages) and 
very clearly written. In addition, the pro- 


welcome improvements 
XyWrite III has made in 
on-screen help files. 


gram supplies several tutorial and setup 
manuals (instaiiation, quickstart, basic 
word processing, and applications), a pias- 
tic template for function-key identifica- 
tion, and a few sampie fiies on a ‘‘training 
disk.’’ The tutorials, whiie clear enough, 
are paced at the ievei of a real beginner. On 
the other hand, users at ali ieveis witli wel- 
come improvements XyWrite /// has 
made in terms of on-screen heip files. The 
program does not supply automatic con- 





text-sensitive heip, but it does offers on- 
screen assistance and expianation in any 
one of three forms: a traditional, terse set 
of screens (OLD.HLP), which wili be of 
use primarily to users who are already fa- 
miliar with XyWrite IT Plus; a 
SHORT.HLP file, which covers most of 
what a user with a iittle experience of the 
program may have forgotten; and a 
LONG.HLP fiie (170K), which offers 
near-reference-ievei instruction. These 
heip screens can themseives be edited and 
modified (by a knowiedgeabie user) to 
customize them for particular corporate 
environments. 

If XyWrite remains somewhat harder to 
learn than many other word processing 
programs, it offers in return almost jimit- 
iess possibilities for customization to 
match your individual work habits. The 
standard version even supports the use of 
up to five network drives, and EGA users 
can request (at no charge) a version that 


Meet The New 
Chairman Of The Board. 


DEVELOPED WITH PC MAGAZINE 


Chairman® js the first true muitiuser bulictin 
board software, Now up Lo six users Can access 


your bulictin board simultaneously. 


J Are you tired of using expensive oniine ser- 
vices as your company’s message center? 
Chairman can handic aii your eiectronic mail 
needs at a fraction of the cost, and with a higher 


level of security. 


[_}Do you service your customers’ software? Use 
Chairman to send new software versions to aii current 
users. Chairman can aiso become a ciearinghousce for pro- 
grams and data files. You can upload or download both 


binary and ASCii files. 


For more information, contact 
DMA the icaders in communications 


WE SPEAK YOUR LANGUAGE ® 


A 
MULTIUSER 
BULLETIN 
BOARD 


{.jDo you have troubie getting customers to fili 
out questionnaires? With Chairman, you can 
conduct fast, effortiess electronic surveys. Use 
the buiit-in editor to create a list of questions. 
Chairman wiii record user responses for your 
instant anaiysis. 

We deveioped Chairman initialiy to work on 

PC Magazine's extremely busy and demanding 
interactive Reader Service. Chairman is written 
in DMAs powerfui ASCOM iV script ianguage— 
and we inciude the actuai source code, to make customiza- 
tion for your particuiar needs a snap. 

Are you ready to revolutionize your electronic communica- 


tions? Start at the top—with Chairman. 


Nh 


software. 


DYNAMIC MICROPROCESSOR ASSOCIATES, 
545 FIFTH AVENUE, NEW YORK, NY 10017 
(212) 687-7115 





See us at Comdex in Las Vegas, Booth #301 at the Convention Center 
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Warning! If you continue with FORMAT 
All data on fixed drive C: 
will be destroyed 


Don’t believe everything you read! 


oe 
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supports 43-line displays (actually, up to 
66). For speed and flexibility in serious 
word processing, XyWrite Ill is far and 
away this editor's choice. —Craig L. Stark 


Microsoft Word, 
Version 3.0 


Microsoft Word, Version 3.0, is the most 
elegant word processor I’ve ever used. Its 
elegance lies not in its graphics display (al- 
though it does look very pretty in rainbow 
colors on an EGA screen) or in its 
WYSIWYG screen format that shows you 
italics, underlines, double underlines, and 
other print features exactly as they will ac- 
tually be printed, or in its ability to work 
with a mouse (I usually don’t). Word is el- 
egant because it is thorough and consistent 
in everything it does. 

Word is easily one of the most thought- 
fully designed software products ever de- 
veloped for any type of computer. Con- 
ceived as a power user’s word processor, 
Word included in its first edition (intro- 
duced in 1984) an array of features that ex- 
ceeded the ordinary bounds of word pro- 
cessors. Yet Word is smooth and facile to 
use despite these advanced features be- 
cause its command structure and behavior 
are consistent throughout and include the 
sort of details that other products often 
omit. 

Word’s greatest achievement is flexible 
yet accurate document printing that works 


MACE+ UTILITIES will UNFORMAT any Hard Disk 
even if you don’t own the program beforehand! 


Almost all data loss situations are recoverable even 
those that lead to “Invalid drive specification” .** 


The same program also; 


RECOVER OPTIMIZES 
UNdelete UNfragment 
Remedy Squeeze/Sort 
Reclaim 
$69.95 VISA, MC, CHECK, COD 
Join our dealer program! 

TO ORDER TOLL FREE CALL (800) 523-0258 
For technical assistance (503) 488-0224 
**May require HTest /HFormat. 
Daiil Ane 

NA VA q | 
Ss OFM Pe ti 


Paul Mace Software Inc., 123 N. First St., Ashland, OR 97520 


% 


vv 
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Custom forms. Easy. 


Microsoft Word, 
Version 3.0 
Microsoft Corp. 
16011 NE 36th Way 
Box 97017 
Redmond, WA 98073- 
9717 

- (206) 882-8080 
List Price: $450, upgrade , $75. 
Requires: 256K RAM, two disk drives, 
DOS 2.0 or later. 
In Short: Version 3.0 is a powerful, thought- 
fully designed word processor that includes 
an outline processor, automatic index and ta- 
ble of contents, style sheets, broad printer 
support, and a graphics dispiay for CGA or 
EGA users. Not copy protected, 
GIACLE 662 ON READER SERVICE CARD 


















“Includes normal handing and stwpping Requwements |@M PC with 320 KB and DOS 20 of higher Works with of withoul 
Add $5 for foreign. COD, and POs agraphics board FormWorx is a trademark of Anatytx International, Inc. 
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nearly every editing feature of the program 
is oriented to reaching that objective as 
smoothly as possible. That’s an important 
and appropriate characteristic of a word 
processor for a business world in which a 


correctly regardless of the make or model 
of your printer. If you trace the editing 
events that lead to that result, you’ll dis- 
cover that accurate printing was the goal of 
Word's designers from the outset and that 


‘‘paperless office”’ is but a pipe dream of 
science-fiction fans. 







EVOLUTIONARY FEATURES With 
each new edition, Microsoft Corp. has ex- 














ACCOUNTING FOR MICROS 


integrated account 

Meet professional sta! 

fast and easy to use, with 
struchons Our manual (shown (ge 
also includes helpful informatio 
bookkeeping and computers. 


GENERAL LEDGER .eccorsescserses0e $425 
Allows up to 1,000 accounts é& 1,000 
transachons’month, Retains mo‘end 
balances for Last year, This Year and 
Forecast Includes Cash Dhsburse- 
ments, Cash Receipts and General 
Journals Reports include Balance 
Sheet, Income Statement, Annual 
Summaries end Journal Reports. 


ACCOUNTS RECEIVABLE .corscoes. $125 
Allows up to 2.500 customers and 1,000 
invoices per month Invowiny can access 
Inventory Module Keeps customer 
names and addresses. Invoice prints on 


plan paper or any pre-pnnted form. 
Statements can be printed at any time 


INVENTORY sse0ssomcessrveseorsssoeere $128 
Allows up to 4,000 parts. Keeps 3 
month history of unit sales as well as 
year to date With AR, can be used as 
nt of sale system (prints invoices, 
andles cash). Reports include Inven- 
tory Value and Stock Report, Interna) 
and Customer Pnice List 


(612}339-2521 


on any pre-priweu torm. Keeps vendor 
names and addresses 


PAYROLL ssccsrsssoreorrvoorrsorsosersss $125 
Will handle up to 100 employees with 
eight deductions per employee Deduc- 
tions may be determined as fixed dollar 
amounts or percentages, or referred to 
a table for automatic look- ups tables 
are easily entered, or pure sepa 
rately. Prints checks and W2s. 


SET OF FIVE scorsesrsssscsossesorres $465 
GET OF FOUR srscsocrscrersersera0 $I9S 
SET OF THREE corscscessssscereren, S326 
RUN ON MOST CPM AND MSDOS 
Ape CPM IBM PCXTPC RAT Sanye 103) 
Coumiea Angee (a Yansy rat 
Comper Marron (at) eelides 
Corwra ——Oabome (aS Zoran 100 8 150 
Engle (at) Paravoras eceM 

Epvon OK.) Rade Stack CPM Omer compantios 


James River Group 


racecourse aantans 


DEMO DISK 


$18.00 » 


Ity all 5 programs above (GL. AR. AP. 
IN. PRE Order our DEMD DISK for 
$18 00 (includes shipping) Condensed 
versions of the programs give you the 
“feel” of data entry and access. Includes 
sample reports and instructions. Specify 
machine. 


THAN wsesvsnsecsssersonrerscyrapeorenee $428 
The “Catch-All” program. Files any 
type of information for quick access 
Name or subject onented with 15 lines 
of notes per name Use TMAN as a 
mailing hst, filing system, notebook. 
etc. Can be used alone or with data 
from cur other programs. 

‘Try TRAN DEMO cscrosersommncsereees $10 


HOWTO ORDER: Piease specify machine 
and disk tormat You can pay by check, 
by VISA or MasterCard (we need your 
iration date and card number}, or by 
UPS COD (add $2 50 COD charge). Our 
price includes shipping Mmnesota resi- 
dents, add 6% sales tax) We ship most 
orders the same day 
Or [ORDER BY PHONE: 1-806-654-6903 


Dept. PC 
125 North First Street 
Minneapolis, MN 55401 











tended Word's power, enhanced its ele- 
gance, and increased its speed, and Word, 
Version 3.0 (released last April), is no ex- 
ception. Microsoft officials like to call the 
new release of Word evolutionary rather 
than revolutionary, and they are right todo 
So. Its new features are not earth-shattering 
or, in most cases, even unique. But Ver- 
sion 3.0 is outstanding nevertheless be- 
cause throughout its new features it main- 
tains the consistency of operation and 
(mostly, at least) attention to detail that 
have made it so attractive. Current users 
will have no difficulty adjusting to the new 
version. 

New features allow you to create index- 
es and tables of contents automatically, de- 
fine and use hidden text without restric- 
tions on what type of text it is (header or 
table of contents entry, for example) or 
where it is, sort paragraphs in a variety of 
ways, do arithmetic in tabular columns or 
anywhere else, define and use vertical col- 
umn blocks, align column components 
horizontally, and create outlines using Mi- 
crosoft’s implementation of a Living Vi- 
deotext ThinkTank clone. Some menu and 
other operational changes result in even 
greater ease of use. 

Word's printer support has been en- 
hanced in Version 3.0, especially for laser 
printers, and Microsoft now ships a guide, 
called Printer Information, that makes it 
easier to define your own customized 
printer drivers (an especially good idea be- 
cause the new drivers are incompatible 
with old ones and customized versions will 
have to be changed). 

The user manual has been rewritten and 
expanded into two volumes: Using Micro- 
soft Word and Reference to Microsoft 
Word. Each volume includes a complete 
index indicating topic locations in both. 
The best documentation news of all, how- 
ever, is Word’s new on-screen tutorial. 
Microsoft improved upon the already out- 
standing tutorial supplied with Version 
2.0, and then went a step further by inte- 
grating it into Word’s context-sensitive on- 
line help facility. Anytime you ask for on- 
line help and find that the information 
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Does your laser printer 
have enough power to produce 
a stunning document? 


Only SoftCraft offers you: 1. Font variety, 2. Formatting power, 
3. The ability to create custom characters and symbols. 


Armed mith Fancy Word, Fancy Font or Laser Fonts your laser 
printer becomes a high-quality alternative to expensive, time 
consuming typesetting services. SoftCraft products maximize 
your laser printer’s potential by easily turning your newsletters, 
presentation materials, documents and invitations into works of 
art. 

In fact, this ad copy was printed using Laser Fonts on an HP 
LaserJet printer! 


Fe 


1. Font Varie 

SoftCraft’s complete library contains hundreds of fonts in 
various styles and sizes from 4 to 72 points. Each product comes 
with fonts in sizes from 8 to 24 points, including Roman, Sans 


Serif, Htalic, Bold, Feripl, Old English and more. 


2. Formatting Power 
In addition to all of the conventional formatting commands, 
Fancy Font includes commands that deal with variable-width 
(proportional) fonts and different height fonts. This is especially 
useful in setting tables, math formulas and perfectly justified text. 
Fancy Word and Laser Fonts support all of Microsoft Word’s 
formatting features; no other codes or commands are required. 


3. Create Custom Symbols and New Fonts 
An included font editing program (optional with Fancy Word) 
allows you to modify any character and create new characters and 


logos, up (o one inch by onc inch. You can also creatc new fonts, 
sealed to size, from our database of character outlines. 


me hee eT ~ 
Choose the Product That’s Right For You 
Fancy Font: A powerful text formatting and printing program 
that works with any word processor to provide a wide range of 
font styles and sizes. You embed simple commands in your 
document to control Fancy Font’s extensive formatting 
capabilities. 


Fancy Word: For Microsoft Word users. You use Microsoft 
Word like you always have, including the paragraph and character 
format commands, but you now print all the special characters, 
Styles and sizes. 


Laser Fonts: Downloads a large variety of fonts, up to 30 points 
in size, into laser printers at a significantly reduced price over HP. 
Laser Fonts automatically configures Microsoft Word to fully 
take advantage of the downloaded fonts and can be used with any 
other word processor that can access soft fonts. Laser Fonts can 
also be used with Fancy Font or Fancy Word to dramatically 
speed printing on laser printers. 


SoftCraft software runs on PCDOS and MSDOS computers 
with HP, Canon, NCR, Tall Tree and compatible laser printers 
(Laser Fonts requires a printer with download capability). Fancy 
Font and Fancy Word are also available for dot matrix printers. 


Call TOLL FREE (800) 351-0500 


FSoftCraft, Fit 


222 State Street, Madison, WI 53703 (608) 257-3300 
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You've seen the rest. 


Here’s your chance 
to buy the best. 


INTELLIGENT Sy 


Intelligent Backup™ 
from Sterling Software. 
The best data insurance 
you can buy. 


With as few as two keystrokes per 
day, Intelligent Backup™ backs up 
your disks quickly, simply, and inex- 
pensively, providing insurance 
against data loss due to disk crashes. 

Intelligent Backup is the most 
complete backup system there is. 
And thanks to advanced technology, 
it is incredibly flexible and easy 
to use. 

Unlike other backup systems, 
Intelligent Backup completely auto- 
mates the backup process. Because 
it’ intelligent enough to figure out 
which level of backup you need, it 
not only saves you time, it takes the 
uncertainty out of using a hard disk. 

And Intelligent Backup is easy. 
With over 300 context-sensitive HELP 
screens, you'll probably never even 
need to use our easy-to-read manual. 

You can backup to floppy disk, 
hard disk, disk cartridges, and other 





disk devices. What’ more, it works 
with IBM, Compaq, Tandy, AT&T, 
Leading Edge, and all compatibles 
and clones. 

But Intelligent Backup is more 
than just a superior backup system. 
Thanks again to advanced technology, 
file management and manipulation 
are easy — even for beginners. 

So don’t take chances when it 
comes to your valuable data. Get the 
best data insurance you can buy. Get 
Intelligent Backup for only $149.95. 


TO ORDER, CALL TOLL-FREE 
TODAY. Outside Texas call 
1-800-843-3879, In Texas call 
214-250-0577. Or write to the address 
below. (When ordering, please add 
$4.00 for shipping and handling. 
Texas residents add 6.125% 

sales tax.) 


Intelligent Backup™ 
The intelligent choice. 


INTELLIGENT BACKUP 


2611 Westgrove Drive, Suite 104 
Carrollton, TX 75006 


Ichiggn paces sn trademark of Software Labs Inc Backup and TakeTwo are trademarks of InfoToots and United Seftware Security, respectively Fasthack i 
copsri if 


th Generation Sywems IBM Ce 
Wachines Carp, Compaq Computer Corp Tandy, (ne 


Tandy, ATAT Leading Edge and Microsoft MS DOS are register 
'&T Conipater Systeme, Leading Edge Products, and Micros Corp, 


red trademarks of International Business 
respectively: 
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®@ VERSION 3 UPDATES 


provided doesn’t quite answer your ques- 
tion, you can start the Word tutorial at the 
press of a key. The tutorial system is con- 
text-sensitive like the help system: it will 
run the section appropriate to your current 
task (and, presumably, your dilemma), or 
you can peruse the tutorial index to find 
and run a different lesson. 


OUTLINE PROCESSOR Version 3.0’s 
most impressive new feature is its outline 
processor. The touch of a function key will 
change Word's word processing mode 
from ordinary text editing to outline edit- 
ing (it’s also an option in the window 
menu), and you'll barely know that you’re 
not using ThinkTank until you press the 
same key to change back. Outlines can in- 
clude headings and text, and large or small 
chunks of each can be contracted to hide 
them from view, or expanded again, at the 
touch of the gray Plus and Minus keys. 
Outline levels for headings and text can 
be promoted and demoted at the touch of a 
key, and you can even change your mind 
and convert a heading into text or vice 
versa. Word lets you automatically num- 
ber your outline using standard or legal 


| formats, and you can change your mind 


about which format at any time. You can 
also easily renumber or ‘“‘unnumber’’ the 
outline. Word can sort a section, or all, of 
your outline (or any other group of para- 
graphs) if you want to maintain an alpha- 
betic or numerically ordered list, and you 
can reorder the outline by using block edit 
commands that work somewhat different- 
ly in outline mode. Headings and text can 
be formatted by ordinary means or take ad- 
vantage of Word’s style sheets (predefined 
format specifications available to any doc- 
ument); Microsoft has even included spe- 
cial paragraph variants for outline style 
sheets. 

You can use your finished outline as the 
basis for your finished document because 
the full array of text-editing features are 
available to you. Take care, however, be- 
cause when you contract large blocks of 
text, the document can easily get larger 
than you'd ordinarily want it to be. Word’s 
new outline-to-document feature isn’t 
quite as powerful as the ‘‘thinking ma- 
chine’’ included in Ashton-Tate’s Frame- 
work, but it’s close in concept and equally 
easy to use. 











Remember the first time you 
upgraded your 
color graphics hardware? 


The thrill is still the same. 


The discovery of color graphics. 
As a child, it was a significant 
event. As a business person, it 
will change the way you use 
your personal computer. 


Genoa Systems proudly in- 
troduces a new and colorful 
technology for the PC called 
Spectra EGA. The Enhanced 
Graphics Adapter that lets you 
rediscover the benefits, and the 
thrill, of color graphics on your 
PC. 


An EGA with a better 
vision. 


EGA compatibility is an art that 
only Spectra has mastered. And, 
while other EGA hardware is in- 
compatible with current in- 
dustry standards, Spectra EGA 
fully supports hardware and 
software designed for the IBM 
Enhanced Graphics Adapter, 
Color Graphics Adapter and 
Monochrome Graphics Adapter. 
And the Hercules Board. 


This means that you don’t 
have to wait around for new 


software updates in order to 
begin enjoying your EGA today. 


A lot more than just pretty 
pictures. 


The first thing you'll rediscover 
with your Spectra 
EGA is color. There 
is a whole lot more 
than ever before. 
Sixty-four separate 
colors, in fact, from 
which any sixteen 
can be displayed at 
once. 


Next, you'll notice 
a higher resolution in 
both text and graphics modes. 


The real fun comes in putting 
the board to work. You'll see 
soft scrolling, panning and win- 
dowing that was never before 
possible on a PC. And the 
flicker-free display will allow 
you to regulate these 
movements at any speed, or in 
any direction. 


There are 512 characters carried 
in Spectra’s memory that can all 
See us at Booth #H7524 at Comdex/Fall. 





be displayed at once. Which is 
twice as many as previously 
possible on a PC. 


And if you wish to use other 
characters, or even create your 
own alternate character set, 
Spectra will support those, too. 


More colorful features. 


Each Spectra EGA comes fully 
equipped with a parallel printer 
port, light pen interface and 
256K RAM on the single board. 
This is especially good news 
because a full 256K RAM is 
needed to run most popular 
graphics software effectively. 


One thrilling price. 


Perhaps the best news is 
Spectra’s price. 


Upon first glance you may find 
that the Spectra EGA and the 
IBM EGA seem to be very 
closely priced. But look again. 
Because the standard IBM EGA 
only comes with 64K RAM, 
whereas Spectra EGA comes 
with a full 256K. 


Now, you may purchase the ex- 
tra memory board you'll need 
from IBM at an additional cost 
of about 70-80 percent. Or you 
can buy Spectra EGA from 
Genoa...and rediscover the 
thrill of a bargain. 





To find out more about 
Spectra, or a qualified Genoa 
distributor near you, call 
408-945-9720. Or write to 
Genoa Systems Corporation, 
73 E. Trimble Road, San Jose, 
CA 95131. 


Spectra EGA from Genoa. 
Evolution in color graphics. 


Genod 


We make PCs better. 
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Up to 2 megabytes of Emulates EPSON®* 





user memory for full- FX80/100, Diablo 630" 
page, 300 x 300 dpi bit- and HP LaserJet™ 
mapped graphics. Series printers for 
total compatibility with 
a wide range of Allows printer sharing 


software. between two comput- 
ers. Comes standard 
with a serial and 
parallel port for easy 
connection. 


















250 sheet collated 
out put tray. 


Programmable front 


Automatic sensitivity panel provides easy 


adjuatment gives - font and feature selec- 
blackest blacks and tion and indication of 
consistent tone. printer status. 


Seven bar codes available 
Rated at 10,000 pages on cartridge. 


per month. 


250 sheet input tray HPGL (Hewlett- C-Script page composi- Six fonts plus boldface, 
holds letter-size and A4 Packard™ Graphics tion language for desk- underline, portrait and 
paper as well as over- Language) available as top publiabing available landscape modes built- 
head transparencies. a cartridge option for as a cartridge option. in. Add more fonts 
plotter and CAD/CAE using cartridges or 
applicationa. download fonts from 
your computer. 


NOW, GET A LASER PRINTER WITH 
HPGL, C-SCRIPT AND MUCH MORE 


Introducing the Hanzon LP3000 Laser Printer. What's more, as your needs grow, so does the LP3000. 
By now you've probably heard how laser printers im- Add more memory for graphics applications. Add the 
prove your productivity and the look of your computer HPGL vector-to-raster language for plotter compatibil- 
printouts. Laser printers are fast. They're quiet. ity. Add fonts as you need them. In short, choose capa- 


And they produce typeset quality text. bilities you need today without locking out 
But now theres a laser printer with ) / the possibilities of tomorrow. 

adifference — the LP3000 from Hanzon. To find out how much more you can get 

It's so packed with features that your from a laser printer call Hanzon today at 

search for the perfect laser printer is (206) 487-1717. The LP3000 laser printer — 

over. a quiet eight pages per minute, and so 
The LP3000 is designed to fit painlessly much more. 

into your existing and future computer 

systems. With serial and parallel ports and three emu- 

lations built-in, the LP3000 works instantly with almost H AN ON 

any computer and most popular software packages. 


Which means if you're using software like Wordstar®, 





Microsoft® Word, 1-2-3°, Multiplan® or AutoCAD® — Hanzon Data Inc.,18732 142nd Ave NE, 
just to name a few — you already know how to use the Woodinville, WA 98072, (206) 487-1717 
LP3000. It's as simple as that. Telex:317 899 Fax:486-3890 
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AN OLD RESPECTED NAME. 
A BOLD NEW LOOK. 


Computer Mail Order is one of the oldest computer mail order companies 
in the country. We’ve succeeded where others have failed, because year 
after year, we've delivered to you the most product performance for your 

dollar and given you the attentive service you desire and deserve. 
This month we launch a new look. We hope you'll find it as easy on your eyes 
as Computer Mail Order has been on your pocke k. 
We also hope you'll do us the honor of calling us C-M-O. 


4 





FINE PRODUCTS. 


When you call CMO toll-free, you order from a selection of the finest 
computer hardware, software and peripherals available. More than 5000 
items from the best sources in the business (including PC-TOO; 
the tailor-made clone, direct from CMO!). 


FINE PRICES. 


Call us. Compare us. Talk to us. We won't hang up. We like talking price 
as much as we like talking computers. 


FINE SERVICE. 


We know computers. And we back that product knowledge with 
our best warranty package ever. And we deliver with next-day shipping 
on our entire inventory. At CMO, we’re committed to keeping 
you up, running and satisfied. 


NO FINE PRINT. 


We're CMO. No hot air. No come-ons. No hang-ups. And no fine print. 
Turn the page. Explore CMO. 





siness, person to person. 
a 


Canon 
LBP-8A1 Laser, 8 Page/Min...$1899.00 
Citizen 
MSP-10 160 CPS, 80 Col.......... 319.00 


MSP-20 200 CPS, 8K Bulffer.....349.00 
Premier 35 35 CPS Daisywheel.499.00 


C.itoh 
310 XP Epson/iBM 80 Col............. call 
Diablo 


Model 635 RO Daisywheel......1089.00 


Epson 

FX-85 160 CPS, 80 Col.................. call 
FX-286 160 CPS, 132 Col.. ? 
EX-1000 300 CPS, 132 Col... 

LQ-800 180 CPS, 24 Pin Head......call 
LQ-2500 324 CPS, 24 Pin Head.....call 
Juki 





6100 10 CPS, Daisywheel.............. call 
6200 30 CPS, Daisywheel.............. call 
6300 40 CPS, Diablo Compatible...call 
§510C Color Dot Matrix.................. call 
NEC 

P5, P6, P7, Pinwriter Series........... call 


3550 35 CPS, Spinwriter.... 





Okidata 


ML-192 160 CPS, 80 Col.......... 319.00 


Call 





ML-193+ 200 CPS, 132 Col.. 


ML.-293 200 CPS, 132 Col...... call 
Panasonic 
KX-1091 120 CPS, 80 Col.............. call 


KX-1092 180 CPS, 7K Buffer... 


«779,00 
8850 55 CPS, Spinwriter......... 1099.00 


{ 


339.00 | 


KX-1592 180 CPS, 132 Col....... 439.00 | 


Star Micronics 

NX-10 120 CPS, 80 Col............ 219.00 
SR-15 200 CPS, 132 Col.......... 549.00 
Texas Instruments 

TI-865 150 CPS, 132 Col.......... 749.00 
Toshiba 


P321 216 CPS, 24 Pin Head.....479.00 
P351 288 CPS, 24 Pin Head...1049.00 


i 


{ 


DISKETTES. 


Maxell 
MD-2 DS/DD 5¥4" 00... eee $12.99 
MD-2HD Hi Density 5%”............ 24.99 
Sony 

| MD2D DSIDD 5a"... cssereees 11.99 





| MD2HD Hi Density 5%” 


|_ MFD-2DD DS/DD 3%" 5 pak........9.99 





1699.00 
899.00 
1099.00 
1699.00 
2699.00 
999.00 
1299.00 
999.00 
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AST 
Six Pak Plus PC/XT............... 
Six Pak Premium PC/XT.. 
Advantage IBM/AT 128K.. 


$169.00 











Rampage-PC................. .. 279.00 
Rampage-AT  ..........eeeeeeeeeeeeee 479.00 
DCA 

IRMA 3278 U0O.......... cece eee eee 839.00 
Everex 

EV-210 Evergraphics Mono....... 139.00 
EV-640 Edge Card.................... 259.00 | 
Hercules 

Color Gardisc.cccecesssesicsessscsesshesss 9. 
Graphics Card.... ..199.00 
Graphics Card Plus.................. 209.00 
IDEAssociates 


IDE-5251 Emulation Board........ 579.00 
intel 


1110 PC-Above Board..................4 call | 


2010 AT-Above Board...... ...Call 






8087, 80872, 80287, 802878..........call | 









Paradise 

Modular Graphics Card............. 269.00 
Color/Mono Card ..139.00 
Multidisplay Card................0006 169.00 
Quadram 

Quad EGA+ Graphics Adapter.339.00 
Quadport-XT WO Card.............. 119.00 
Silver Quadboard.......... ..239.00 
Microfazer II Print Buffer........... 259.00 
STB 

EGA Plus wiDr. Halo............... 299.00 | 
Video-7 

Vega Video Adapter-EGA.......... 299.00 
Zuckerboard 


Color Card wiparallel ...89,99 
Monochrome Card wiparal 99.99 
576K Memory Card................000+ 59.99 








from $1699.00 | 





Lava 

512K 
Multifunction 
Ser., Par., Ciock 


$109, 


Amdek | 
Video 410 
GreenTTL § 1 49 | 
CM Only! | 
U.S. Robotics 


2400 Baud $ 1 189 


Internal 
Modem ssh 
CM CM Only! | 
| Satellite Systems 
Word Perfect 
4.1 Word 


$209 


Processor 


Paradise 

Auto-switch 

EGA Card 

‘CM Only! 

CMS 

| 20MB internal 
Drive 

| with controller 

CM Only! 
Epson 


$329 





$379 


Free Pnnter 
Stand w/purchase 


~800 
300 cps, Dot 
Matrix Printer $499 | 
CM Only! 
Toshiba 
P341 216cps 
24 Pin 


| Printhead — __ 





$589 


When you want to talk COTGUTEeS: 
When you want to talk price. 
Call toll-free: 1-800-233-8950. 


Outside the U.S.A. 717-327-9575 Telex 5106017898 
CMO. 477 East Third Street, Dept. B112, Williamsport, PA 17701 


All major credit cards accepted 
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Folded edge of the page 


‘, 
GbsSilpSheet-001 


Foldout slip-sheet 


1. Open the foldout page 
2. insert this sheet with 
1, Front side touching the free page 
2. Arrow pointing to the fold Slip-sheet 
3. Slice the folded edge 
4. Close the page and sllp-sheet 
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GbsSlipBack-0018 


Back 


1. Follow instructions on the other side 





CMO. Doing business-to-b 


Person to person. 


| get calls from corporate 
buyers all the time. They're 
usually right about what 
they ask for, but every now 
and then, they ask you for 
something that simply won't 
work. 

One buyer wanted to put 
an AST Six-Pak in an IBM- 
AT. It’s a nice thought, but 
it can’t be done. So | ex- 
plained to him why it 
couldn't be done. | also 
saved him some money. 

When you know your pro- 
ducts, you can help people, 
not just sell them stuff. 


“When you know 


your products, you 
can help people, not 


just sell them stuff.” 


| like to get my nose in- 
side these machines. 

When I'm slow, | go back 
to “service” and help pro- 
cess orders. | help put 
systems together. You learn 
it by watching technicians 
do it. You should see my 
home system. | put it 
together myself. 

Hey, before you can sell 
anything well, you’ve got to 
understand what makes it 
tick. You’ve got to be 
curious. And you've got to 
like what you do. 

Give me a call. Let's talk 
computers. Let's talk price. 


? ( 
Aw ng Lv Va? Cong bey 
A) 


“e yw 


Elmer Loudenslager 
CMO Sales Consultant 





SOFTWARE. 
Ansa 
Paradox.......... ... $469.00 
Ashton-Tate 
G-Base Wt... eee 429.00 
Framework Il... cee reese 429.00 
Borland 
Reflex... Seats eocmeqencegun DOOD 
Lightening/Word Wizard PosCHenEanoses 99.99 
Central Point Software 
CGO PG ccc 6. tae Becacd cnsaeee 24.99 
Sth Generation 
FaStDACK «0.00 cccnee-scommneine fe: ccnrennss 89.99 
IMSi 
Mouse w/Dr. Halo..................... 119.00 
IUS-Sorcim 
General Ledger.............0.....0. 299.00 
SuperCalc Ill .319. 
Super Project Plus........0.......... 299.00 
Lifetree 
Volkswriter Wil... eee 119.00 
Lotus 
LOUIS TS20S. ncacsscornarsaresecomeeseeas 329.00 
SYMPHONY on ccccsccsvecatesemndsenctouas 439.00 
MECA 
Managing Your Money.............. 119.00 
MicroPro 
Wordstar 2000 +............c eee 299.00 


Wordstar Professional w/GL Demo189.00 
Microrim 

R:Base System 5.0.0.0... eee 349.00 
Micro Soft 

Micro Soft Word... 
Micro Soft Mouse/ 





Microstuf 

Crosstalk XVI... cee eeceeeeeeeee 89.99 
Multimate Intemational 

Multimate 3.3...................sseseeoee 219.00 


Multimate Advantage... 
Advantage Keyboard 
Norton Software 
Norton Utilities 3.1... 49.99 
Software Publishing Group 

PFS:First Cholce..............0ccc0008 
PFS:Professional Write... 
PFS:Professional File..... 
Clickart Personal Publish 
The Software Group 
Binable... cee seco mwecwen jeisecrsceseeas 369.00 
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MONITOR 





Amdek 

Video 310A Amber TTL........... $149.00 
Color 600 RGB, IBM CGA....... 
Color 722 RGB, CGA/EGA........ 499.00 


Magnavox 

8CM515 RGB Monitor-80.......... 289.00 
7BM623 PC Monitor-80............... 99.99 
NEC 

JB-1280 12” Green TTL............ 129.00 


JC-1401P3A Multi-Sync....... IN STOCK 
Princeton Graphics 





MAX-12 12” Amber TTL........... 169.00 
HX-12 12” Color RGB. -+-429, 
SR-12 12” Hi-Res AGB............. 499.00 
Taxan 

| 640 12 ” Hi-Res RGB............... 529.00 
Teknika 


MJ-22 13” RGB/Comp. Hi-Res..279.00 


Anchor 

Expressi 1200 Half-Card.. ....... $149.00 
| Everex 

Evercom 920 1200 Baud Int......139.00 
| Hayes 


Smartmodem 1200 External......389.00 
| Smartmodem 2400B Intemal.....539.00 
Practical Peripherals 
Practical Modem 1200 Extemal.169.00 


cms 

Drive Plus 20MB Int. Card 
T-120 20MB Tape-Backup. 
J-160 60MB Tape-Backup 
Everex 

Stream 60 60MB Tape-Backup..749.00 
lomega 

A210H 10410 Bemoulli Box...1899.00 
A220H 20+20 Bemoulli Box...2499.00 
Mountain 

Drive Card 20MB Intemal Card.689.00 
Priam 

Priam ID-60AT Tape-Backup......1349.00 
Racore 

Jr. Expansion Chassis w/DMA...319.00 
Seagate 

ST-225 20MB w/Controller......... 399.00 | 
ST-4038 30MB Hard Drive........ 599.00 
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Presenting PC TOO’ Only from CMO. 

When you think of tailor-made, you think expensive, right? Think again. 

Now CMO can offer youa 20 Mb PC-compatible—one we assemble in our Pennsylvania 
lab just for you. To your specifications. With the attention to quality and performance you’ve 
come to expect from CMO. All for just $999. 

Every tailor-made clone we make is backed with a full 90-day warranty on labor and 
parts, a 30 day money back guarantee and easy access to CMO technical support after the 
sale—the kind that keeps you up, running and satisfied. 

For $999, you get: A 20 Mb, PC-XT compatible that runs thousands of programs, 
including Lotus 1-2-3" BB A4.77 Mhchipspeed An XT chassis with 256K (expandable to 
640K) I A 20 Mb hard drive Hf A 360K floppy drive A floppy disk and hard drive controller 

A150 watt power supply (not just 130) Hi Open architecture with 8 expansion slots (not 
just 7) HM And an 84-key, XT-style keyboard. 

Need more power and more flexibility? Call us. Let’s talk about your tailor-made 
PC TOO. 

Your options are unlimited. 


CMO. Policies and particulars. 

Next day shipping on all in-stock items. « Free technical support from our own factory-trained staff. © Toll-free order inquiry. 
¢ No surcharge on VISA or MasterCard orders. ® Credit cards will not be charged until the order is shipped. * No limit and no 
deposit on COD orders. ¢ No sales tax on orders shipped outside PA ¢ No waiting period for cashier's checks. 

SHIPPING. Add 3% (minimum $7.00) shipping and handling on all orders. « Larger shipments may require additional charges. 
¢ Returned items may be subject to a restocking fee ¢ All items subject to availability and price changes. 

EDUCATIONAL INSTITUTIONS: 1800 221-4283 


When you want to talk computers. 
When you want to talk price. 
Call toll-free: 1 800 233-8950. 


Outside the U.S.A. 717-327-9575 Telex 5106017898 
CMO. 477 East Third Street, Dept. 8112, Willamsport, PA 17701 
All major credit cards accepted 


@ VERSION 3 UPDATES 


AUTOMATIC INDEXING Version 3.0 
includes automatic index and table of con- 
tents generation. Both features require you 
to use special characters in hidden text 
(also new for Version 3.0) to specify 
which elements of your document are to | 
appear in the index or table of contents. 
Both features work well and quickly and 
automatically place the results at the end of 
your document. You can use Word’s stan- 
dard format either to modify the formats 
using direct formatting or to specify style 
sheet formats using the new reserved para- 
graph variants. 

The index and table of contents features 
are consistent with the rest of Word’s de- 
sign philosophy, but they are not as well 
thought out as they might have been. You 
have to use special hidden characters for 
each, yet there is no predefined key to gen- 
erate them. You can create your own glos- 
sary (Word’s text macro facility) entries to 
solve the problem, but this is not the ele- 
gant kind of solution I expect from Micro- 
soft. An added fault of the index feature is 
that there is no option that forces Word to 
automatically locate every occurrence of a 
word you want in your index—you must 
mark each occurrence yourself. That could 
be a problem in applications in which thor- 
oughness, rather than context, is the raison 
d’étre for each entry in an index. 

Word’s hidden text is the best imple- 
mentation of this feature I’ve seen. Hidden 
text is just another character format as far 
as you’re concemed, which means there 
are no restrictions about where it can ap- 
pear. You can “‘unhide’’ the text at any 
time, request that Word indicate where it is 
(it uses the horizontal double arrow), or 
display it on-screen even though it’s hid- 
den (it will be marked by a fine dotted line 
running underneath). Unless you unhide it 
or show it on-screen, the hidden text won’t 
be printed, and paragraph and page for- 
mats will be adjusted to compensate for its 
absence. 

When Word, Version 2.0, was re- 
leased, Microsoft barely had time to get 
the program to work on IBM's then-new 
EGA graphics screen. As a result, the pro- 
gram didn’t take advantage of the EGA’s 
43-line format (Word has always support- 
ed 43 lines on a Hercules Graphics screen). 
That limitation has been fixed, and Word 
3.0 will display the smaller but highly legi- 





ble characters in either graphics or text 
mode on an EGA or a compatible graphics 
system. Unfortunately, Word does not al- 
low you to change screen modes from 
within the program; you have to leave and 
restart Word in order to switch from ordi- 
nary (25-line) to 43-line mode. 

The autosort and math features are de- 
lightful to use and will serve you well if 
you need to manage tables of information 
in your documents. To use autosort, you 
simply define a vertical block of text or 
numbers containing your ‘‘sort key’’ data, 
then request autosort to run. Sort options 
include ascending or descending se- 
quence, alphanumeric or numeric sort, 
case sensitivity or insensitivity, and de- 
fined column-only sort. Each paragraph 
(presumably one line long in most cases in 
which you'll use autosort) will be treated 
as a record and sorted according to the op- 
tions you select. The exception is the col- 
umn-only option, which sorts only the de- 
fined block and leaves the rest of the line or 
paragraph alone. 

Word’s math feature is equally easy to 
use. Just specify the calculation you want 
to make by typing it in and defining it ina 
block. Pressing the F2 key inserts the re- 
sult into Word’s scrap (a holding area for 
text you copy to it or delete), and you can 
use the Ins key to insert it where you want 
in your document. Word supports the usu- 
al operators (+,-,*,and/), with addition as 
the default for cases in which you supply 
no operator (handy for columns in which 
you wouldn’t want to type in all those plus 
signs). If you want, you can hide the oper- 
ators in a document you intend to update at 
a later time, rather than delete them. Addi- 
tional nice touches (Word’s detail mavens 
were busy here) are that the program un- 
derstands standard accounting notation for 
negative numbers (parentheses around the 
numbers), correctly recognizes and uses 
percent signs, and understands the pres- 
ence of commas in large numbers. 

Autosort and math work well with ordi- 
nary tables that are defined by tabs, and the 
result is a decent table manager for busi- 
ness documents. Word’s ability to handle 
text columns can also come into play, and 
table management becomes even more 
powerful when you add Word’s new abili- 
ty to align text columns horizontally. You 
no longer have to guess where things are 








going to land when you want, for example, 
a single horizontal line of text in the left- 
most column to line up with the first line of 
a paragraph on the right in order to serve as 
a header for that text. Producers of sales or 
other business proposals, consulting re- 
ports, training documents, and some types 
of scripts will be overjoyed. 

A small but attractive touch is date- and 
time-stamping for Word documents. You 
can insert the current date or time, or the 
document printing date or time, from 
Word’s built-in glossary. Time is indicated 
in hours and minutes with the PM or AM 
suffix, and the date uses the full spelling of 
months. Placement is not restricted; you 
can put the date and time in a running 
header or footer or anywhere you choose. 


TORTOISE-LIKE SPEED Word's big- 
gest weakness has always been its lack of 
speed, and, while Version 3.0 makes some 
important improvements, it’s still not as 
fast as it should be. Word’s screen scroll 
rate is relatively slow, especially when 
used with CGA or EGA graphics mode on 
a standard 8088-driven PC or XT. Things 
improve a bit if you use a monochrome 
screen or a color screen in text mode. 
However, Version 3.0 starts much faster 
(Microsoft’s removal of the copy-protec- 
tion scheme is mostly responsible for that) 
and loads and stores files much faster than 
earlier versions. 

Microsoft Word, Version 3.0, is the 
right product for you if you want a thor- 
ough and thoughtful word processor. Its 
powerful array of features and its accurate 
printing are also important selling points. 
Be aware, however, that most expericnced 
Word users strongly recommend a hard 
disk system (although Version 3.0 is much 
better on floppy disk drives than earlier 
editions), and thal, in my opinion at least, 
Word practically requires an 80286-driven 
AT or a compatible. Anything less may 
make you a frustrated user of a great prod- 
uct.—John Dickinson 


John Dickinson is editor of Computers in 
Banking and a contributing editor of PC 
Magazine. Dara Pearlman is a free-lance 
writer and computer programmer who 
lives and works in the Silicon Valley. 
Craig L. Stark is technical editor of PC 
Magazine. 
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it makes desktop publishing 


a piece of cake! 


Tall Tree Systems 
introduces another 
breakthrough in desk- 
top publishing with 
JLASER PLUS. We've 
combined a 2 MB 
EMS memory board 
and an interface to 
both a Canon®-based 
laser printer and 
scanner. JLASER PLUS 
increases the perfor- 
mance of both devices 
and gives you a low- 
cost solution to the 
limitations you've been 
experiencing with 
them. 


Canon is a registered ademark of Canon, Inc Al software packages listed are trademarks of thei respective companies. 


Furthermore, the 
same memory that is 
made available to 


your printer and scan- 


ner is also available for 
all your other conven- 
tional applications. 
You get system mem- 
ory. expanded LIM 
memory, extended 
memory in an AT-type 
machine, RAM Disk 
and print spooler — 
all in a single slot! 
Supporting JLASER 
PLUS is a host of soft- 
ware packages, such 
as PC Paintbrush + 


Ss 







Tall Tree 
Systems to 

provide a major 

advancement like 


Ve 
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>. JLASER PLUS. And 
from _—— we don't stop at 

ZSoft. — performance. We also 
Dr. Halo D.P.E. deliver value, which is 


from Media Cyber- 


truly icing on the cake. 
netics, LaserGL from 


Software Express, many more TALL TREE SYSTEMS 
Ventura Publisher from to be announced. 1120 San Antonio Road 
Xerox, Page Builder It takes a techno- Palo Alto, CA 94303 
from White Sciences, logical innovator like (415} 964-1980 


Le Print from Le Baugh 
Software, Fancy Font 
and Fancy Word from 
SoftCraft, Inc., and 
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Already #2 in Financial Planning! 


We've been on the market less than a year, but we're already #2 in the 
just-published annual PC World user survey for the most preferred financial 
modeling software, ahead of Lotus Symphony and IFPS Personal! Javelin also 
ranked #2 as the Most Promising Newcomer-Software. 


We Intend to be #1 


And to do it we are selling 10,000 copies of Javelin for $99.95 in this special 
promotion (the suggested retail price is $695.00). Experience has shown us 
that once you start using Javelin, your associates will soon follow. 


Javelin—Nothing comes close 


Proven best by thousands of users in both large and small companies for 
budgeting, consolidation, reporting, financial planning, forecasting, project 
costing, and more. 


The experts agree with our users. Javelin won InfoWorld's Software Product 


of the Year Award, PC Week’s Most Significant Product of 1985 Award, and 
PC Magazine’s Award for Technical Excellence. 


“It’s amazing how much lime you can save. I can set models up in minutes 
rather than hours or days using Javelin's innovative and powerful features. 
Ifyou are using Javelin with time-series data, then the difference in time spent 
building an application can be as much as 10 to 1 over traditional spreadsheets:’ 

Kathryn H. Wilson, Raychem Corporation 
“Javelin was selected for its ease of use in entering and importing data, 
performing consolidations, defining reports, producing graphs, and automati- 
cally debugging models.” 

Timothy J. Lee, Price Waterhouse 
“T must confess to finding Javelin vastly superior for much of what I want to do. 
I'm doing my income tax on it this year and tt ts fantastic?” 

William F. Zachman, International Data Corporation 


Order now—Only 10,000 copies will be sold at 
this price! 
Call 1-800-JAVELIN (or 1-617-494-1400) to place your order or to find the 


name of the Dealer nearest you. 


Have your VISA, MasterCard, or American Express card ready. Or send your 
check to the address below ($99.95 per copy, plus $5 shipping for the first 
copy, $2 for each additional, Massachusetts customers add $5 tax per copy). 
Offer valid in U.S. and Canada only. 











Javelin Software Corporation 
One Kendall Square 
Cambridge, Massachusetts 02139 


‘Technical Specifications: Minimum configuration —1BM PC Duel Floppy 512K. Supports Hard Disk, Mono, Regular & Enbenced Graphics, 
‘GMb Expanded Memory, Meth Co-Processor. Features. Not Copy Protected. 16,382 lne item data capscity. 175 year calendar built-in, complete 
‘sudit trai and notes filing system, ? graph types (ormnting & plotting built-in), Impert/Expert from Javelin, .WKS, ASCII, and .DIF, complete 


macro language chiding custom pull-dewn menus, 
CIRCLE 338 ON READER SERVICE CARD 





Worksheet/Chart Views: 

Any product can draw a graph. Only Javelin lets 
you use graphics to enter data. The numbers appeor 
instantly in your worksheets. You can have es many 
worksheets as you want, all dynamically linked. 





Diagram View. 
Only Javelin offers a Diagrem View that helps you 
trace the logic of your model—in both directions. 





Formulas View: 
Only Javelin has a completa audit-trail facihty and 
Notes filng system built-in. 





Org Chart 

Javelin's unique Rollup Building Block does hours 
of multi-department consolidation work in minutes. 
This chart defines your consolidation hierarchy. 
Javelin does the rest! 
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= PC LAB NOTES: SPEEDING UP BASIC ® ETHAN WINER 


INTERFACING BASIC 


ASIC has always been the most 

popular language for PCs. It’s easy 

to learn, easy to use, and it usually 
comes for free. Moreover, if you make a 
mistake, you can always count on getting a 
(reasonably) clear error message in En- 
glish. Lately, however, BASIC has come 
in for alot of abuse. Critics complain that it 
encourages poor programming habits and 
that it’s too slow for serious programming. 
I'd argue the first point: you can write 
lousy code in any language. However, 
there’s no disputing that, being an inter- 
preter, BASIC isn’t very fast. 

In this article, I’ll show how to speed up 
BASIC enormously by adding assembly 
language subroutines. I'll also present sev- 
eral complete programs that illustrate how 
to access DOS and BIOS services directly. 
In the examples shown here, the code 
bytes will be included as BASIC DATA 
statements. This allows keeping all of the 
code within a single program listing. Al- 
ternative methods for adding assembly 
language routines to BASIC are discussed 
in the sidebar ‘‘Ways of Attaching Assem- 
bly Language to BASIC.” 








PUTTING PRTSC TO WORK = The best 
way to see how to merge assembler into 
BASIC is to start with an example. The 
PrtSc program below sends the contents of 
the display screen to a printer from within a 
| running program, just as if you’d pressed 
| the PrtSc key. It works simply by calling 
an existing routine in the PC’s BIOS. All 
of the BIOS (and DOS) services are 
accessed by software interrupts, so all 
PrtSc needs to do is specify the correct 








one. The assembler code looks like this: 


INT 5 
RET 


poall BIOS interrupt 5 
return to BASIC 


Not much to it, is there? Notice how an | 
assembly language subroutine ends with a 
Return—just as in BASIC. All we have to 
do now is convert the assembler instruc- 
tions to their corresponding bytes of code, 
then read them into the BASIC program. 
The first part of the program is 





188 
118 
128 
138 
148 


‘eumm= PRISC, BAS 
’ 
PRTISC$ = SPACE$(3) 
FOR X= 17 3 
READ BYTES 
158 
MID$(PRTSC$,X,1) @CHRS (VAL (“6H *+BYTES)) 


160 NEXT 
170 DATA CD, 5, @ 


PC LAB NOTES 

Using assembly language subroutines 
to improve BASIC programs 
PROGRAMMING/UTILITIES 

Turn a data disk into a system disk. 
SPREADSHEET CLINIC 

Print several MultiPlan files at once, 
and add musical messages to Lotus. 
TURBO POWER USER 

Initialize variables to zero; better ran- 
dom number handling 
USER-TO-USER 

Build slide shows in BASIC; better 
subdirectory navigation 

PC TUTOR 

Adapting games for an AT’s speed; 
exiting assembler programs 
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AND ASSEMBLER, PART 1 


In this first of a two-part series, you'll master the basics of the BASIC—assembly language 
connection and learn about stack operations. 


At this point in the program, PRTSC$ 
contains the instructions necessary to call 
BIOS interrupt 5 and retum to BASIC. 
The three DATA values come (as we'll see 
shortly) from the assembler routine. The 
last step is to find where PRTSC$ is locat- 
ed in memory, so we can Call it when need- 
ed. BASIC provides the VARPTR func- 
tion for exactly this purpose. 

180 X = VARPTR(PRTSC$) 

199 PRTSC = PEEX(X+1) + 256 * PEEK(X+2) 

200 CALL PRTSC 

Notice that line 190 seems to introduce 
an extra step. The reason for this is that 
when you ask BASIC for the VARPTR to 
a string, what it returns is the address of a 
string descriptor. A descriptor is a 3-byte 
table containing information about the 
string—that is, its length and address. 
Therefore, you must skip over the length 
byte at PEEK(X) to find the address of the 
actual string data. This address is stored in 
the 2 bytes at PEEK(X+1) and 


| PEEK(X+2). Observe, too, that memory 


addresses range from 0 to 65,535 and al- 
ways occupy one word (2 bytes). The byte 
at the higher address must be multiplied by 
256 to obtain its final value. 

Since BASIC often moves strings 
around in memory while a program is run- 
ning, it is important always to use 
VARPTR immediately before calling an 
assembly language routine. If you needed 
to call PrtSc several times in a program, 
you would probably make lines 180 
through 200 into a subroutine. That way, 
no matter where PRTSC$ happened to be 
in memory at the time, the correct address 
would always be called. 
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m= PC LAB NOTES 


FUNCTIONCALLS = The BIOS provides 
a dedicated interrupt for PrtSc, but many 
functions must use the same software in- 
terrupt number. You can see how this 
works by examining the GetDrive pro- 
gram, which retrieves the current default 
drive. DOS contains a routine that does 
this, so all you have to do is call DOS ap- 
propriately. 

Most of the DOS services are accessed 
through interrupt 21h. But since there are 
many different services available, you 
must tell DOS which one to use by placing 
a service number in one of the 8088's reg- 


| isters. AH is always used for this purpose. 





Likewise, DOS uses these registers to re- 
turn information to a calling program. 





» You must tell DOS 
which function to use by 
placing a service number 
in register AH. 


Here are the key components of the 
GetDrive program in assembly language: 


MOV AH, 19H ;"move* the number 19h into AH 
INT 21H call DOS to get the drive 


DOS puts the number of the current 
drive in the AL register before returning. If 
the current drive letter is A, then AL will 
be set to 0; if it is B, AL will be 1, etc. All 
you have to do now is to take the number in 
AL and put it into a BASIC variable. 

The BASIC CALL command allows 
passing the address of a variable to an as- 
sembly language routine. Since GetDrive 
returns an integer, it makes sense to pass 
an integer variable to it. That way, 
GetDrive can locate the variable and set it 
to a new value that will indicate which 
drive is the default. (Whenever a numeric 
variable is passed to any of the assembler 
routines in this article, it will be an integer. 
Floating-point variables and numbers are 
stored very differently from integers and 
are much more difficult to work with.) 

Variable addresses are passed on the 
8088's stack when a subroutine is called. 
For a fuller explanation of the stack, see 
the sidebar ‘‘How the Stack Works."’ The 
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n understanding of the stack can be 
one of the most difficult things for 
beginning assembly language program- 
mers to grasp. But there’s really no rea- 
son to be confused; it’s just another part 
of the PC’s memory. The stack has three 


primary purposes: 

(1) To hold the address to retum to 
when a subroutine has finished. 

(2) As a place to pass variables be- 
tween programs. 

(3) For temporary storage of interme- 
diate calculations. 

Items are usually placed on the stack 
with the PUSH instruction and retrieved 
from it with POP. However, you may 
also access the stack directly with normal 
MOV commands. Though the stack is al- 
lowed to have its own separate segment 
of memory, it frequently uses the same 
segment as do other parts of a program. 
In BASIC, the stack shares the data seg- 
ment with your program and its vari- 
ables. This simplifies the interaction with 
assembly language programs. 

Two of the 8088's registers, the Base 
Pointer (BP) and the Stack Pointer (SP), 
are dedicated to addressing the stack. 
The Stack Pointer always holds the ad- 
dress of the most recently PUSHed stack 
data and must never be changed by your 
programs. The Base Pointer may be 
changed, though only if restored to its 
initial value before returning to BASIC. 
This is why programs that need to access 
the stack’s data should always PUSH BP 
before altering it. Once saved, SP may be 
moved into BP to get at the variable ad- 
dresses that have been passed. 

To illustrate the stack activity that oc- 
curs when an assembly language pro- 
gram is called, let’s use GetDrive as an 
example and trace the chain of events. 
When BASIC encounters the CALL in 


stack is an area of memory set aside for this 
purpose, and one of its attractive features is 
that programs such as GetDrive don’t need 
to know where it is. By using the Stack 
Pointer (SP) and Base Pointer (BP) regis- 
ters, an extemal routine can locate any 








HOW THE STACK WORKS 


i The Status of the Stack 
| Before BP Is PUSHed 


HIGH 
Low 


Address 
of DRIVE 


Oftset 
of next 
BASIC 
Instructioe 





variables included in the BASIC CALL. 
From within your BASIC program the 
syntax for GetDrive is simply 


CALL GETDRIVE(DRIVE%) 
Just before BASIC calls GetDrive, it 
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The Stack Grows Downward 
After BP Is PUSHed 





pushes the address of DRIVE% onto the 
stack. Figure 1 contains the complete as- 
sembly language program showing how 
GetDrive can find the address. 

The first thing any routine that uses the 
stack must do is to save the Base Pointer 


PRODUCTIVITY 


your program, the first thing it does is to 
PUSH the address of DRIVE% onto the 
stack. It then performs an assembly lan- 
guage call to the address that was speci- 
fied. For example, if BASIC’s data seg- 
ment happens to be 1200h and the 
GetDrive routine is located at address 
3456h within that segment, then BASIC 
will execute the instruction 


CALL 1200:3456 


The 8088, as part of its own intemal han- 
dling of CALLs, will PUSH the return 
address (the next BASIC instruction) 
onto the stack as well. Therefore, when 
GetDrive begins there will be three items 
already on the stack: the segment and off- 
set to return to in BASIC, and the address 
of DRIVE%. 

Each of these items occupies one 
word (2 bytes). Because of the order in 
which these words were placed there, 
DRIVE% will be the third in the list 
when referenced to the Stack Pointer. 
But since the first thing GetDrive does is 
also to push BP, it will be the fourth word 
when the address of DRIVE% is finally 
Tetrieved. 

The stack looks as shown in Figure A 
before BP is pushed. Notice how it grows 
downward towards lower memory ad- 
dresses as new items are added to it. 

Once BP has been PUSHed (see Fig- 
ure B) and the Stack Pointer has been 
MOVed into BP, BP can then be used to 
get at the stack’s data. 

When GetDrive has finished, it POPs 
BP, restoring it to its original value for 
BASIC. Finally, GetDrive’s RET 2 in- 
struction causes the processor to take the 
segment and address from the stack, ad- 
just SP 2 extra bytes upward to discard 
DRIVE%, and then return to BASIC. 
—Ethan Winer 


register, though as you can see, it may be 
saved onto the stack itself. Since BASIC 
uses BP too, we must be able to restore it 
before returning. Information is placed on 
the stack with the PUSH instruction and re- 
trieved from it with POP. Next, the stack’s 








address is put into BP, and the address of 
DRIVE is placed into the SI register for 
later use. 

Since DOS returns the current drive in 


| AL, putting that into the variable 
| DRIVE% would be sufficient, but it’s easy 


to add 65 to AL first. Doing so will convert 
the DOS drive identifier to an ASCII char- 
acter, which simplifies things for the BA- 
SIC program. 

Unlike PrtSc, GetDrive relies on a vari- 
able being passed to it through the stack. 
Consequently, when it retums to BASIC, 
it must tell the 8088 that the extra word on 
the stack (the address of DRIVE%) is to be 
discarded. The last instruction in the as- 
sembler routine (Figure 1) specifies that 2 





= Unlike PrtSc, GetDrive 
relies on a variable 

being passed to it 

through the stack. 


bytes are to be removed before returning 
control to BASIC. Had two parameters 
been passed, the instruction would instead 
have been RET 4. 

The final BASIC program is shown in 
Figure 2. The DATA lines have been com- 
mented to show their relationship to the as- 
sembler routine of Figure 1. To use the 
GetDrive routint from within another pro- 
gram (you don’t usually need a standalone 
program to tell you what drive you're in!), 
all you have to do is read the DATA state- 
ments once near the beginning of your pro- 
gram. Then simply GOSUB to the lines 
that locate and call GETDRIVES each 
time it is needed. 


ADDRESSING IN ASSEMBLER One 
important syntactical detail I haven't yet 
discussed is the difference between desig- 
nating numbers and addresses in assembly 
language. Figure 3 shows the same assem- 
bler instruction (MOV) with different vari- 
ations in syntax. 

Whenever a number or register is en- 
closed in brackets, a memory location is 
being referred to. Otherwise, the value of 
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here are several popular methods for 
combining assembly language sub- 
routines with BASIC, and each has its 
advantages and disadvantages. Using 
strings to hold the assembler code, as 
done in this article, simplifies memory 
management by keeping the routines 
within BASIC’s data segment. Howev- 
er, it takes space away from your pro- 
grams and—even worse—by storing all 
of the code bytes in data statements, it 
keeps the same information twice. Re- 
viewing the pros and cons of each of the 
various means through which assembler 
routines are combined with BASIC may 
be useful at this point. 
The code bytes may be put into a 
string either of two ways: by reading the 
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WAYS OF ATTACHING ASSEMBLY LANGUAGE TO BASIC 


bytes from data statements or by reading 
them in from disk. Strings have an inher- 
ent advantage in that they are comprised 
of single bytes rather than pairs of bytes, 
as integers are. 

It would be very convenient indeed if 
a program could simply LINE INPUT 
the assembler code. Unfortunately, how- 
ever, whenever a 13 (Carriage Retum), 
10 (Line Feed), or 26 (-Z, End-of-File) 
came along, BASIC would not be able to 
digest it properly. Furthermore, using a 
string restricts the assembler routines to 
255 bytes and requires keeping extra files 
on the disk, which could complicate 
things for an end user. Finally, locating 
the code requires the extra step of first 
finding the string’s descriptor before the 




















address to call is known. 

If strings are to be used with a separate 
code file on disk, the best approach is to 
treat the file as random access. This al- 
lows reading it in directly after assembly, 
ignores special values that would confuse 
BASIC, and steals the least memory. 
Another big advantage is that the size of 
the file does not need to be known in ad- 
vance. A suitable way to read the files 
would be: 


10 OPEN "TEST.BIN" AS #1 LEN = 1 

20 TESTS = SPACE$(LOF(1)) 

3@ FIELD ¢1, 1 AS BYTES 

40 WHILE X < LOP(1) 

58 Xex¢+] 

60 GET #1, X 

70 MID$(TESTS, X, 1) = BYTES 
WEND 


90 CLOSE 





ht To Do 
To Switch Video Modes Instantly. 


You AutoSwitch. 
















INTEGER ARRAYS Storing assem- 
bler code in an integer array is also popu- 
lar, though some variations are better 
than others. If you do elect to use an ar- 
ray, don’t attempt to assign the elements 
directly. Since each element in the array 
occupies 2 bytes, endless calculations 
will be required to swap the individual 
bytes around to form the integer words. 
The example in the back of the BASIC 


interpreter manual aptly illustrates how | 


awkward this can be. 

A better way to use an integer array 
for storage is either to read the bytes as 
data statements and POKE them into the 
array, or to BLOAD a file from disk. Be- 
fore either POKEing or BLOADing, 
however, you must ask for the VARPTR 
to the first element in the array. Also, itis 
a good idea to issue a DEF SEG com- 
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mand just before POKEing, in case SEG 
had been altered earlier in the BASIC 


program. 

BLOADing presents a whole new set 
of problems for the programmer because 
you can’t just BLOAD anything. BASIC 
expects the file to have a special header 
that is normally created when data is 
BSAVEd. Again, the BASIC manual 
shows how messy BLOADing can be, as 
it attempts to explain how to simulate this 
header. 


You might think that if strings are not 
being used, the code won’t move around 
in memory, thus allowing VARPTR to 
be used only once. Unfortunately, you 
would be wrong. While it’s true that nu- 
meric arrays aren’t constantly relocated 
to new addresses every time they are as- 
signed like strings, the sad fact is that 

















| 


| causes BASIC to move all arrays up- 


they do occasionally move. The follow- 
ing example illustrates this: 

16 DIN TESTA (186) 

20 £ = 0 ¢ BYTES = AF 

30 TEST = VARPTR(TESTO(6)) 

40 DEF BEG 

S@ FOR B= 6 TO 212 

6e READ BYTES 

70 POKE TEST ¢ X, VAL("SR" + BYTES) 


ga Be 355, 08, EC, 8B, « « « 

Notice how both X and BYTES were 
| preassigned prior to getting the 
| VARPTR to the TEST%() array. To 
| keep everything neat and tidy, BASIC 
keeps all of its arrays together in one 
| place in memory, immediately following 
the regular nonarray variables. Even if an 
array has already been dimensioned, 
however, assigning a new variable 


wards in memory to make room. 
—Ethan Winer 


Only The Paradise AutoSwitch' EGA Card 
Srilahes Video Modes Automatically. 


EGA standard video 
gives you the best quality 
color graphics and text you 
can get on a PC. Crisp, col- 
orful charts and graphs. 
Sharp, easy-to-read text. 


All EGA cards are not 
created equal. IBMS$, and 
most other EGA cards, 
wont work with some pop- 
ular software programs, like 
Lotus 1-2-3 (version 10), that 
were designed to run in 
IBMS original color graphics 
(CGA) or Hercules mono- 
chrome graphics modes. 

A few EGA cards can 
run this software. But, they 
require you to switch video 
modes manually by flipping 
switches or by loading a spe- 
cial “configuration” program 
when you want to switch 
modes. Major aggravations. 


A smarter EGA Card. 
Computers should do work 
for you rather than make 
work for you. That's why 
we designed the Paradise 
AutoSwitch™ EGA Card to 
work with all popular PC 


video modes, including CGA, 


Hercules and MDA. Its the 
only graphics card smart 
enough to switch to the right 
video mode, automatically, 
every time you change 
programs. So, when you 


Plantronics 
Mode 


upgrade to AutoSwitch 
EGA, you can continue to 
use your existing software, 
as well as new programs 
written for EGA. With no 
mode switching hassles. 


Short is beautiful. 
The AutoSwitch EGA Card 
fits into a short PC, XT 
or AT slot. Our user's man- 
ual, called by /nfoWorld 
“the best weve seen for 
such cards...” is also short. 





A full year warranty. 
Plus, the AutoSwitch EGA 
Card is made by Paradise 
Systems, the company that 
makes more PC video con- 
trollers than anyone except 
IBM. For a demonstration, 
visit your PC dealer. And 
see how the most advanced 
EGA card you can buy 
is also the easiest to use. 

For dealer name, or 
more information, call toll- 
free: (800) 527-7977, Ext. 399 

In California, 

(800) 822-2020, Ext.399 


PARADISE 


SYySTEnmMS. 'NC 


The Video Technology 
Company 
peter psiadive, AutoSwiteh EGA Card - Paradise Sysiems. 


epmernt Corperitien repivlered trademark 
tom Internatio nat Business Machioes Corporsion 









[c's « AT's ¢ LAPTOP’s | 


Apple Mac's 
Mac + wiimb 
Compac 
Ail Products 
IBM 


AT S12k epson (8mHz) 


jusdrem Deteview 


SuperTwist we 35' drives 
SuperTwist wizOmb 
Superwist 266 

harp 


PC 7000 Portable 
jparry/iTT 


i 
Sp-IT 512k witO0mb 
SpMicte-iT Si2k wi20mb 


Felevideo 
Telecat 288 wi20mB 
Toshiba 
T1100 + 
T3100 AT 


Wyse 
PC 268 wiKey B. wisOmd 
PC 286 wikey & wi20mb 


PC 1400 b (8088 48.9 mHz) 


CALL 
409995 
183995 
2669-95 
CALL 
119995 


277995 
2499.95, 


227995, 


179995 
CALL 


2899.95 
212995 
1499.95, 





BCP/USA 
1PG1200. (lyt war) 
PG1200 Bie wisw (ee war) 
JG lyr war) 


S200 BY wena er wer) 


Mayee 
Smarimodem 1200 
Smortmodem 120082 sw 
Smartmodem 2400 
Smarimodem 240068 sw 

Prometheus 
Pro 1200 


Pro 12008 sw 
Pro 2400 
Pro 24008 V2 wisw 

US Robotica 
Courier 1200 
Couner 2400 
MicroLink 1200B 1 sw 
MicroLink 2400B sw 
Password 1200 

Ventet 

1200 + 


1200 Ya Card wiCrosstalk 
2400 ‘a Cerd wiCrosetalk 


2400 +, 46495, 
[WY _ PERIPHERALS 


AMDEK 
310 Amber 
Color 600 AGB 
Color 722 PC 
Color 730 
1280 CAD/Desktop Pub 
AST 


Adv Pram wiDV wiSt2k 
Ady Pram wiDV wiemb 
AST 5251/11 + 

AST S252 

Preview 

Rampage AT wiS12k 
Rempege AT wi2mB 
Rempege PC wi256k 
Rlempage PC wi2mB 
Ramvantage AT wi28k 
Ramvantege AT w3mB 

6 Pac Prem wiOV wiSi2k 
6 Pac Pram wiDV wimB 
6 Pac Pram wOV wi2mB 
6 Pac wiSk wi384k 

EGA 3G+ wi64i 








President 


Y PERIPHERALS _| 


Curtis Mfg. 


DS/DQ (40 TRI) 
Verbatim Bonus 
Verbatim DetaLite 
Maxell MO-2 
PStHigh Density (96 TPH 
‘uy! 
Verbotim 


ATPS wit 5mB 
ATPS wa5mB 
PC wibak 
PC wiemB 


PS wi64K 
PS wi5mB 
8087 (P' 
8087.2 (lor BMHZ CPU's) 
0287-8 
80287 (AT) 
0287-10 


Bernoulli 10410 
Bernoulli 20+20 
Bernoulli 20+20 & 80mB 
Barnoulll 10mb (3 pac) 
Bernoulll 20mb (3 pec) 


Mouse A'S232C wiPC Pant 
Mountain 


Mouse Systeme 


PC Mouse wiPC Paint + 


PC Mouse wiReady & PC P+ 


PC Mouse wiDR Hallo Il 
PC Mouse Bus wiPC+ 
NEC 


EGA-PGA (GB-1} 
Multsync 1401 


PC Net Turbo 
PC Net Starter 
PC Net wiNetBios 


Moduler Graphics 

Plus Devetopment 
Herd Card 10mb 
Hard Card 20mb 


AT wizmb 
fazer lt wiSi2k 
Microfazer II wi25mB, 





Upper Union St. PO. Box 94 


W. Peterborough, NH 03468-0094 


BUSINESS COMPUTERS 
OF PETERBOROUGH Gollan co,, inc. 









‘One price. .., 


Microtazer wi26k 

Qued Boerd AT wit.smB 

Qued EMS+ w/lO wiemB 
Seagate 

20 mB wiGonl, ¥ ht 

30 mB won va it 


Sigme 
Color 400 
EGA 
Turbo EGA 
Turbo 400 
Turbo Cache 286 


Chautler HT 
EGA + 


ST6 


Tall Tree 
rem I PC widk 
jram HPC wi2mB 
dram IW PC wOk 
dram IPC wemB 
jJrem I AT wOk 
dram IL AT wi2mB 
jJram I AT wiOk 
Jram wl AT Meee 


Vega EGA 
Vega EGA Detuxe 


ImegeManager 1024 
\ege! ge Xebe: 


Siver Reed 


PostScript Je! Interface 
CIE 


LIPS 10 
OeteProducts 
LZR 1230 Laser 
NEG 


LC 800 





and that’s 


1Y LASER PRINTERS 


Laserimage 2000 











Qms 
LaserGrefix 1500, Smart 150,800 CALL 
juadram 
QuadLaser 1000 


Laser 10 





BUSINESS SOFTWARE 


Alphe 
Alpha/Three 22995 

MS 18895 
Keyworks 5195 





























Anse 


BPI 
AP/GUAPIPR {ee} WO395 
Breekthru 
Timeline 24195 
Broderbund 
Benk Stree) Weiter 5495 
Bank Street Writer + 8095 
Compuserve 
Subscription Kit 2795 






Voikswnter Scientitic 








Living Videotext 
Reedy 5095) 
Think Tank 90795 
Lotus 
1-253 V2.01 CALL 
Symphony V 12 CALL 
Meca 
Mng Your $ V-20 11995 
Mng the Market 8495 
Microrim 





Munipien 20 
Windows 8995 
Word V 30 24995: 





Migent 

Ability 6795) 
Monogram 

$ & Cents V 2.0 = 10995) 
Micropro 

Easy Extra 9295 

Wordstar Pro 24495 

Wordstar 2000+ V 2.0 28995) 

Multimate int. 


Simon Schueter 
Websters Spelter 44.95 
Webstera Writer 9995 













Software Group 
Enable 320.95 
Software Publithing 

Harverd Total PM 28995 

PFS PL, FL, AP (ea) 66.95 
PFS 1st Choice 9995 
PES White wiSpell 66.95 
PFS Pro File 154.95 








“We'll support, service, and warranty everything we sell 
and stand behind it 100%.” 


free freight..., in stock, 
ee. | 


my promise.” 


Member Better Business Bureau Seven Years 


peruse mausces I! | BCP Introduces OUR 
Superior Products. . . 


MODEMS 


. . unsurpassed reliabili- 
ty, unlimited tech support 
and a customer service 
department where you're 
always #1. The externel 
madels come with a 1 yr war- 
ranty. The internel model in- 
(MADE IN USA) cludes software end e generous 

2 yr. warranty. So when it’s 

time to buy e modem... Think BCP. 

¢ JG-1200 (€xternal, 1200 Baud, 1 yr. warr) $179.95 

¢ JG-1200B (internal, 1200 Baud, 2 yr. warr, software) 169,95 

® PG-2400 (External, 2400 Baud, 1 yr, warr) 319.95 

*@ PG-2400B8 (internal, 2400 Baud, 2 yr. warr., software) CALL 


LAPTOP’s 


...In Stock Today! 
Hundreds of them, as 
well as all the add-ins 
and peripherals-memory, 
drives and modems. 
Whether you’re buying 
one for yourself or 
hundreds for the com- 
pany.. .Think BCP. 


P Link 66+ V 148 
P Mate V 40 
Quarterdeck 


Toshiba T-1100+ Sharp PC-7000 Quadram Dataviaw 


© T1100 + $178095 = ¢ PC-7000 $119995 = * Supevfwist wi95* = $1749.95 
© Disk Drive 5.25” 39995 © Chassis 35995 © Supefiwstw20mb 264995 
© PC Link 16995 ¢Modem 1200 27995 © Supe/Twiet AT CALL 
© Modam 1200 33995 © 384k RAM CALL 
oar CALL ¢10mb & 20mb CALL 


Traveling Sidekick 
Traveling Sidekick wiek 


Customer Service (603) 924-9406 


* Our Terms and Conditiona 

Shipping UPS Ground FREE (Lower 48 only) © Credit Card Surcharge 0% ® Purchase 
Orders FOB NH, Handling « APO/FPO 3% ($6 00 min) Alaska-Hawai 6% ($10 00. 
mun). Canadien 10% ($15 00 mun), Foreign 16% ($25 00 min) * Prices & Availability 
Subject to Change 
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We make it easy. 
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Saywhat?l is the newest tool for 
software designers and programmers. 
It’s the fastest way tocreate 
stunningly beautiful screens for 
programs, prototyping, and slide 
shows. Saywhat?1 is so Intuitive to use 
that even people who have never 
created a screen before will feel right 
at home, Yet It has all the 
performance that veteran 
programmers want. 


Speed! Powerful commands 
mean fast screen design. Create screens 
quickly and visually in a “what you see 
is what you get” environment. Then, 
with one simple command in your 
program, your screens will all pop up like 
magic. Any program you write will run 
faster and look better with Saywhat?! 
screens. 


Features! saywna comes 
to you rich in screen design features 
and functions: 

¢ Multi-style lines » Color and mono- 
chrome drawing « Walk-about mode 
* Automatic box generation « Block 
copy ° Rubber stamping « Block paint 
Block move « Block erase * Ali color 
combinations ¢ 16 border colors (CGA) 
¢ Text entry * Blinking * Extended 
character set « Undo « Print screen 

¢ Direct access to DOS 


And since Saywhat?! uses character 
graphics, your computer can have any 
video card. 


Windows! 1 you 
programs can have windows and 
instant belp screens, giving them that 
crisp “Sidekick” feel. 


Languages! saywna” 
screens are “language independent” — 
they can be used in any programming 

. Such as dBASE, Pascal, 
BASIC, C, Modula-2, FORTRAN, 
and COBOL. Saywhat?! is the perfect 
companion for the Clipper, WordTech, 
FoxBase, and QuickBASIC compilers. 
And screens can be modified without 
recompiling your code. Saywhat?! even 
writes clear, concise data entry code 
for dBASE, Turbo Pascal and BASIC. 
Slide shows and program prototypes 
can be arranged with as little as a 
simple batch file. 


Value! we mae Saywhat”! 
affordable with a sensible, even 
incredible price. $49.95. That includes 
amanual, quick reference guide, sample 
screens, eleven utilities, and technical 
support, Not copy-protected. 

No licensing fees. 


Guaranteed 

lightning fast, § 49” 
first class 

screens, We 

make it easy. 


You take the 
credit. 


TO ORDER CALL: 
Outside California: 
800-HOTWARE 
Inside California: 
800-231-7849 

In Canada: 
1-800-663-9361 
International: 
415-571-5019 


88 South Linden Avenue, South San Francisco, California 94080 


R ES EA RCH 
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System Requirements: IBM PC/XT/AT or 100% Compatible Computer. 256K RAM. 
Saywhat™ and The Research Group are trademarks of The Research Group ©Copyright 1986 The Research Group. All Rights Reserved. 
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BP 


BP, SP 
SI, [BP6] 


PRODUCTIVITY 


ysave baae pointer for BASIC 

tput stack pointer into BP 

tput addreaa of DRIVE’ into SI 
yapecify service 19h - get drive 
ycall DOS 

yconvert to ASCII character 

tput AL into DRIVE’ 

yreatore BP 

jreturn to BASIC discarding DRIVE% 


from PDS associates 


FREE 
SOFTWARE LIBRARY 
& PROGRAMS 


POS associates has assembled over 
9000 programs. Our members receive 
100 programs FREE of charge, plus an 
additional BONUS. Other programs are 
available for as little as 99¢ each. 
Read on to find out details. 

With your membership you will receive 
a complete listing of all 9000+ 
programs currently available. 


BONUS — 100 FREE Programs from 








GETDRIVE$ = SPACE$(18) 
FOR X = 17% 18 
READ BYTES 


MIDS$(GETDRIVES$, X, 1) = CHRS$(VAL("&B" + BYTES)) 


NEXT 
DRIVES = @ 
GOSUB 318 


PRINT "fhe current drive ia " CHRS$(DRIVEt) 


END 

DATA 55 
DATA 89, E5 
DATA 8B, 
DATA B4, 1 
DATA CD, 
DATA 84, 
DATA 88, 
DATA 5D 
DATA CA, 


X = VARPTR(GETDRIVES) 
GETDRIVE = PEEK(X+1) + 256 
CALL GETDRIVE (DRIVE8) 
RETURN 


3'Mov 
3'Mov 
3 'Mov 
2'Int 
3 Add 
3'Mov 
:'Pop 
3*Ret 


Figure 2: The GETDRIVE.BAS data statements come from the assembler subroutine. 


6 ymove the number 

2) Mov Ax, 16) 
3) Mov BX, 98 
Mov SI, 





Figure 3: Syniax for referencing numbers and address contents in assembler. 


BASIC 
BP = SP 


SI = PEEK(BP+6) 
SsI=4 
POKE SI, 4 





‘aaaign DRIVES 


3'Push 





ymove contenta of memory location 6 into AX 
yput the number 98 into BX 
[BX] sput the contenta of memory location 98 into SI 


BP 

BP, SP 
SI, [BP+6] 
AH, 19 

21 

AL, 65 
[SI], AL 
BP 

2 





(41 hex) 


* PEEK (X+2) 


6 into regiater AX 


______ASSEMBLER____ 


MOV BP, SP 
MOV SI, [BP+6] 
SI, 4 


wov ISI], 4 





Figure 4: Analogues between assembler syntax and BASIC PEEK and POKE statements. 


that number or register is assumed. The 
first example in Figure 3 assigns the value 
6 to register AX, while the second places 
the contents of memory location 6 into 
AX. The third example has two parts: first 
it puts the value 90 into BX; then it puts the 
contents of the address whose location is 
being held in BX into SI. This important 
distinction is analogous to BASIC’s PEEK 
and POKE (see also Volume 4 Numbers 
23 and 24) as shown in Figure 4. 


CHANGING DRIVES Now that you’ve 
seen how easy it is to read the default | 
drive, let’s change it. Again, the BASIC 
program will call on DOS services to do 
the real work. The necessary assembly lan- 
guage subroutine is shown in Figure 5. 
The .ASM listing must be assembled (see 
sidebar ‘*Assembling the Subroutines’’) in 
order to produce the DATA bytes that go 
into the BASIC program, which is listed in 
Figure 6. At the assembler end, the DOS 


our best selection, with your 
membership, diskettes included. 


Programs include: 
— utilities 
— basic programs 
— assembler programs 
— games 
— educational 
— Oata Bases 
— communications 
— *LOTUS TEMPLATES* 


| 
| 
I 
| 
I 
I 
I 
I 
I 
| 
I 
I 
| 
| 
| 
| 
| 
| 
| 
I 
I 
| 
| 

BONUS — Three month FREE ] 

subscription to the exciting and | 

innovative “BIG BLUE IN REVIEW". 

Every month it gives you | 
— updates on industry insider news. | 
— latest public domain software | 

reviews and tests. 1 

latest results of hardware tests. | 

book reviews. 

— listing of most recent public | 

domain software ] 

— plus much more. | 

| 
| 
| 
| 
| 
I 
| 
I 
| 
| 
| 
| 
I 
| 
l 
I 
I 
I 
| 
I 
| 
I 


After you receive your FREE 
subscription to “BIG BLUE IN 
REVIEW", FREE 100 programs and 
listing, YOU CHOOSE which 
additional programs you want at the 
rates listed below: 


Number of programs price sach 
1 $4.99 
5 2.99 
10 2.50 
25 1.60 
50 1.40 
100 or more 0.99 
Pius $3.00 handing & copy charge per diskette (Each diakette 
65 hiked to capacity to save you $ } 
TO ORDER 
Call 1-800-327-6456 — ext. 65 
in Florida 1-800-432-2362 — ext. 65 
— ONE YEAR MEMBERSHIP 
— 100 FREE PROGRAMS ONLY 
— THREEMONTHSUBSCRIP- = $24.95 
TION TO 8IG BLUE IN N 
REVIEW ’ 
— PROGRAMS DIRECTORY 
LISTING ON DISK 


Visa Master Charge and checks accepted 


PDS Associates 
PO Box 654506 Miami FL 33265-4506 
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norder to translate assembly language 

mnemonics (source code) into the ap- 
propriate bytes of data (machine code), 
an assembler of some type is always 
needed. DEBUG comes for free, but it 
doesn't allow the use of labels. Conse- 
quently, when you use DEBUG, you 
have to guess at the target addresses of 
jumps and calls, then perform a ‘second 
pass”* to fill in the final figures manually. 
The Macro Assembler does allow the use 
of labels, but besides having to purchase 
it, you'll also have to add extra lines to 
the source code to accommodate its con- 
ventions. 

Either way, you'll need an ASCII'text 
editor to create the programs. I prefer 
Borland's SideKick because it is always 
on tap: when the assembler finds an er- 
ror, I don’t have to reload an editor pro- 
gram each time. Besides, SideKick’s ex- 
port facility will send the text directly 
into DEBUG. 


DEBUG Let's step through a DEBUG 
session that assembles a program I call 
UPS as a sample. The fully commented 
assembler version is shown in Figure A, 
for reference. UPS simply converts any 
string into uppercase. It's short enough to 
keep us from getting bogged down witha 
lot of extra details, but it also contains a 
few jumps. 

The simplest approach is to assemble 
the routine as if it were a standalone 
.COM program. Of course it’s not, so 
don’t try to run it from the DOS prompt! 

A .COM program begins at address 
100h within whatever segment it hap- 
pens to be when it runs. DEBUG knows 
this and will begin assembling at this ad- 
dress automatically, unless you tell it oth- 
erwise. There’s nothing wrong with 
100h of course, | just mention it so you'll 
understand why the program doesn’t be- 
gin at address zero. 

To use DEBUG effectively, you will 
need to learn five key commands: A (as- 
semble), U (unassemble), N (name), W 
(write), and RCX (register CX). We'll 
get to that last one in a moment. 
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ASSEMBLING THE SUBROUTINES 


Start DEBUG by typing its name, 
then at the dash prompt press an A fol- 
lowed by Enter. DEBUG will respond 
with a four-digit segment number (which 
varies from one PC to another and is irrel- 
evant to our purpose here), followed by a 
colon and the offset address 0100. 
(Pressing A alone does not always begin 
assembling at address 100h, but since we 
just started DEBUG, DEBUG will as- 
sume that's what we wanted.) Now, as 
shown in Figure A, type each instruction 
followed by Enter, and DEBUG will pro- 
vide the subsequent addresses. 


-a 

eet: 
#44: 
#448; 
O04: 
#444 :0108 
$#94:010A 
#4#4#;:010D 
##44:010E 


0198 
6161 
8183 
8186 


push bp 
mov bp, sp 
mov si, [bpt6] 
mov bl, [si] 
mov bh,@ 
mov si,[si+1] 
dec bx 
js 

We've now come to the point in the 
assembler code where the program must 
jump ahead if the Sign Flag is set. But 
how can we know where to tell it to jump 
to? We can’t, so we'll simply have to 
make up a dummy address value. Since 
the current address is 10E, let's use 130 
as a guess. 


#444:019E js 1398 
#4###:8118 mov al, [bx+s8i) 
#4###:0112 cmp al, 61 
#4###:0114 jb 





Here’s another jump instruction that 
needs an address, only this time it’s a 
backwards jump, so the address can be 
found by looking at what was already en- 
tered. The earlier instruction DEC BX 
was at address 10D, so we know that this 





= The simplest approach 
is to assemble the routine 
as if it were a standalone 
.COM program. It’s not, 
so don’t try torun it 


from the DOS prompt! 


will be correct. Also, notice how the hex 
equivalent was required instead of a 
quoted ‘‘a’’. DEBUG does allow quoted 
strings under some circumstances, but it 
won't accept them here. 


###$:8114 jb 18d 
#4##%:0116 cmp al, 7a 
#4###:0118 ja 1éd 
#449:011A and al,S5f 
###%:011C mov [bxt+si],al 
#444:011E jmp 18d 
####:8128 pop bp 
#444:0121 ret£ 2 

#444 :0124 


seeve BP for BASIC 
tget eteck eddreee 


Exit 
fom {Bx+S1I} 
L, te! 
Next 
ALy 
Next 
AL, 5Ph 
(BX+SI), AL 
Next 
BP 
2 


put deecriptor eddrees into SI 
#put length of etring into BL 
ymuet cleer BH to use BX below 
yput eddrese of etring into SI 
point to previoue cherscter 
twe paeeed zero, sll done 

#put the current cher into AL 
tie it lees then "e"? 

syee, go on to the next one 

ie it greeter thsn "z*? 

syee, ekip it 

cleer the “up 

ppoke cher paneer ceee Thee Keel ig 
do the next one 

restore BP for BASIC 

sexit diecerding string eddrees 





Figure A: The commented assembler program for UPS. 
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Once the last instruction has been 
typed, press Enter alone to get back to the 
dash prompt. If you look at the code you 
just entered, you will see that the target of 
the earlier jump should have been to ad- 
dress 120 rather than 130. The final step 
will be to go back and patch that one in- 
struction. 


~alBe 

##44:B16E js 120 

##¢¢:6110 

Now unassemble the entire program, 
and admire your work. 

Pusa BP 
mov 7 BP 
OV SI, [BP+O61 
NOV BL, (BIL 
Lad 88,00 
MOV SI, [8I+01) 
pec Bx 


0126 
nov AL, [BX+81) 
61 





JB 9108p 

cup AL,7A 

JA 18D 

AND AL, 5: 

mov (BX+32) ,AL 

Fy aMP 0180 
0000:0128 5D POP SP 
0000:0121 CAs2e8 RETP oe02 
The hex bytes between the addresses 


and the unassembled instructions repre- 
sent the actual binary code that the 8088 
will execute when UPS is run. Now it’s 
up to you to write them down (or import 
them into SideKick) and add them as data 
statements in a program, as shown in 
Figure B. 

If you prefer to save the program as a 
disk file and read it into a string, you 
should save it on a disk instead. To do 


Tanenenene® Une. Bas 


urss . ornces (76) 
FOR X = 1 TO 3 
READ BYTES: 
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this you must tell DEBUG the name of 
the program, and how long it is. 

The easiest way to determine the 
length is to take the address that comes up 
just after the last code instruction and 
subtract 100h from that. Doing this tells 
us that the code is 24h bytes long. 

DEBUG keeps track of a program's 
length in its CX register, so we'll put the 
number 24h there. Enter the command 
RCX as shown, and DEBUG will report 
the current contents of CX, a colon, and 
allow you to enter a new value. 


-Trcx 

cx oo00 

: 24 

Now the name of the program must be 
given using the N command. 


-nups.bin 
or 
-nb:ups.bin 


The final step is to enter a W (for 
write), and DEBUG will take the 24h 
bytes starting at address 100h and write 
them to the disk, using the name you 
specified. 


MASM_ The Macro Assembler is con- 
siderably easier to use, especially as pro- 
grams become larger and use more la- 
bels. Also, using DEBUG is clumsy 
when inserting or removing instructions 
in the middle of a program, though it can 
be done. 


MID$(UPS$, X, 1) © CHRS(VAL(°GH® + HYTES)) 


NEXT 
1 


PRINT "Enter @ string to be converted to epper caee: 


TEEXSue) "THER END 


X © VARPTR(DPS$) 
UPS = PEEK(X+1) + 256*PEBK(X+2) 
CALL UPS(X$) 


“;:LINE INPUT X$ 


PRINT : PRINT X$ : PRINT : PRINT : GOTO 160 


260 DATA 55, 69, ES, 6B, 76, 06, GBA, 1C, B7, 08 
270 DATA 6B, 74, 01, 4B, 76, 18, BA, O88, 3C, 61 
280 DATA 72, F7, 3C, 7A, 77, F3, 24, SP, 86, 08 


290 DATA EB, ED, SD, CA, 02, 08 





Figure B: UPS.BAS uses the assembled subroutine code as data statements. 


Since MASM takes a text file as in- 
put, making changes is considerably eas- 
ier. The only drawback js that MASM re- 
quires you to give it additional 
information about the makeup of your 
program. Further, it doesn’t create pro- 
grams that you can use directly. After a 





= The Macro Assembler 
is considerably easier to 
use, especially as 
programs become larger 
and use more labels, but 
doesn’t create programs 
you can use directly. 


program is assembled with MASM, it 
must be LINKed, then converted with 
EXE2BIN. That's sometimes a high 
Price to pay for being able to use labels. 
The minimum syntax for creating a 
program for MASM to assemble is 
shown below. As you can see, any seg- 
ments that are used must be identified, 
and sections of code must be labeled as 
procedures, showing their beginning and 
end. Since the programs will eventually 
be converted to a pseudo .COM format, 
the instruction ORG 100h, which identi- 
fies a program's origin (starting address), 


should also be included. 
Code Segnent 
Assume C8:Code, DS:Code 
Upa Proc Par 
Org l#sh 
Begins Peeh BP 
Mov BP,SP 
e 
Exit: Pop BP 
Ret 2 
Ups Endp 
Code Ends 
gnd Begin 
—Ethan Winer 
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Try It. 
Then Buy It. 
PC-Write.- 


A fast, full-featured word 
eee package for only 

16. Complete. You get a 
quick reference guide and 
tutorial on disk, 45 help 
screens, choice of function 
keys or menus, mail merge, 
spelling check, advanced 
formatting, and support for 
over 350 printers including 
the HP LaserJet Plus. 


Try PC-Write for only $16. 
Then register for $89 to get: 
o Latest diskette pair 
o Hardbound manual 

o Two updates 

o Phone support 

o Newsletter 
Plus, your registration fee 
Alga our development 
of new PC-Write features. 


Shareware means you can 
freely copy and share the 
PC-Write diskette. 


Register only if you decide 
to use it. No risk! 


Version 2.7 


50,000 word spelling checker, 
works as you type or afterward, 
guesses correct word. Resident 
Screen Clip feature lets you clip 
text from other programs. 


Order PC-Write Today. 
Satisfaction Guaranteed. 


(7 a 

6 LY (206) 282-0452 
em 219 First N. #224v 

=e 


Seattle, WA 98109 


CIRCLE 378 ON READER SERVICE CARD 
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;ssve BP before chsnging it 

yget sddress of stack 

get sddress of DRIVES 

put the value of DRIVE% into DL 
ysubtract 65 to sccommodate DOS 
specify service OEh - set drive 


70811 DOS to do it 
trestore BP 
tbsck to BASIC, clean up stack 


SETDRIVE$ = SPACE$(19) 
FOR X = 1 70 19 
READ BYTES 
MIDS$(SETDRIVES, X, 1) = 
NEXT 
DRIVES = 65 
GOSUB 308 


:'Push 
s:'Mov 
3'Mov 
3:'Mov 
:'Sub 
"Mov 
2'Int 
"Pop 
a, s'Ret 
X = VARPTR(SETDRIVES) 
SETDRIVE = PEEK(X+1) + 256 
CALL SETDRIVE(DRIVE%) 
RETURN 





Figure 6: SETDRIVE.BAS incorporates the assembler routine in Figure 5 as data statements. 





a For the benefit of the 
BASIC calling program, 
SetDrive will accept as 


input integer values 
beginning with 65 (“'A’’). 


service to set a new drive is specified by 
first putting the number 15 (OEh) into AH, 
a drive identifier into DL, and then calling 
interrupt 21h. As with GetDrive, this DOS 
service also uses 0 to indicate drive A:, | to 
indicate drive B:, etc., though again, for 
the benefit of the BASIC calling program, 
SetDrive will accept as input integer val- 
ues beginning with 65 (‘‘A’’ in ASCII). In 
the BASIC program, to make drive C: the 
new default drive, you could simply re- 








CHRS$(VAL("&B" + BYTES$)) 


"select drive A 


BP 
BP, 
SI, 
DL, 
DL, 
AH, 
21h 
BP 
2 


(41 hex) 


* PEEK(X+2) 


DRIVEZ = ASC("C") 
(Incidentally, you'll notice that in order to 
keep these programs simple and to the 
point, error checking is either minimal or 
nonexistent. This means, for example, that 
if someone using your programs attempts 
to set the drive to ‘'T’’ on a two-floppy 
system, DOS will ignore the request and 
you'll have no way of knowing it. The best | 
solution for SetDrive is to follow it imme- 
diately with acall to GetDrive, but using a 
different variable name. This way, if the 
two are different, you'll know that 
SetDrive didn’t work.) 

The six programs included in the first | 
part of this two-part series have been de- 
signed primarily to illustrate techniques. In 
the next issue, we'll consider some more 
obviously practical assembler subroutines 
for your BASIC programs. PCy 


| place line 170 with the alternative line 


Ethan Winer, an independent consultant, 
is the head of Crescent Software. 





THE DIRECT APPROACH 
ALWAYS PAYS OFF. 


20 MB Hard Disk Drive 
on a Card 


-» Low power consumption 
~» 3%” hard disk 

-» Western Digital controller 
~» Easily installs in minutes 


$395 


— Serial port (2nd optional) 
~» Clock /calendar 


HARD DISK KITS 


For Compaq Portable 


~» Cables 

-» Instruction Manual 

~» Software 

~+ 314" Shock Mounted Winchester Hard Disk 


sate "$469 


> 20 Meg 


For IBM AT™ 


-* 40ms access time 

—> Futt height hard disk 

-* Cables, mounting rails, and manual 
~ Boots from hard disk 

-» Uses AT controller (not included) 


$529 
$629 


20 Meg Seagate for AT. . 


30 Meg Seagate for AT . 


MITSUBISHI" 
ELECTRONICS 


—* EGA Monitor 


— 640x350, 16 colors 
—* 100% compatible with 
IBM EGA™ Card 


Multifunction Card 


-* OK expandable to 384K 
— Parallel port 

— Serial port 

~* Clock /calendar 


For IBM PC™ 


~» Half height hard disk 

—» Western Digital controller 

-» Cables and instruction manual! 
-» Boots from hard disk 

~» 20 Meg 


$389 


~Half height hard disk 
30 Meg w/RLL controlter 


$459 


$449 


NNT, 


MonoGraphics Card 


q] 
pecs 


~ 720 x 348 resolution 

-* Hercules compatible 

— Parallel port 

-» Serial port available as an option 


-» 300/1200 Baud 
—> Fully Hayes compatible 
— Built-in speaker 


$119 


External Modem $139 


-* One 1.2 Meg floppy drive $2789 


— Dual floppy/hard drive controller 


IBM PC-XT 


~* 256K RAM 


-> I/360K floppy drive § 1695 
LOMPAR 


COMPAQ Portable 
$1995 


-* 20 Meg Hard Disk 


-*5t60 AT Style Keyboard 


—*Made in USA $ 59 





CD/286™ $1195 


— Runs at 6/10MHz 


> 512K RAM 
> Includes 1.2 Meg floppy drive 


o f= e 
= Aragle board mi 


—» Combined floppy /hard disk controller card 
— 192 Watt power supply : 


— 80287 math coprocessor socket iy a 
. * 
— Complete operations manual i Hb Rien’, Wes a 
‘i ¢ ' 


iy Ls 
Add a Hercules-compatible monochrome graphics card, a top-quality 
monochrome monitor, and a 20 meg hard disk —ail lor $1,695! 
This 10 MHz power-user package replaces the monochrome display 
with superb high-resolution EGA-style monitor and a high-resolution 
EGA compatible video card {complete with 256K of video RAM)—the 
ultimate power-user parlay for just $2,195, completel 


AT Multifunction Card 


-> OK expandable to 1.5 MB 
= Sera port ad options) §— $1.59 


Intel Math Co-Processors 
8087-3 . $119 
8087-2 .. $149 
80287-6 $ 195 


One year limited warranty. Visa and MasterCard accepted. 
UPS ground shipment prepaid in USA only. 


All brands are cegistered trademaarts of their eeapective companica. 

Computer Direct 1s committed to maintaining s very high level of customer satiafection. Our sales representatives are avaliahle to answer ony 
queations, provide advice or technical information, and arrange to deliver your compoter equipmen! in o thmety fashion. 

OUR POLICY 

No minimum order. We accept VISA and MasterCard {no surcharge): Mail-in money orders, certified checks, and checks (allow 10 
soya Game wire wander netetevce -amapeny 7 immcdscaal pees Soke Plat nee cig: CINE. (es be ace capes cease ‘a check). 
All Cantincotal US. orders are chipped UPS. ground at on charge. Shipments are fully insured. Next Day Air is available, Texas residents 
ewoast adhd 6.125% anion tax. 

Ail products carry & One Year Limited Warranty on parte and labor All reterned merchandise mint have @ return authorization sumber. 
Prices are subject to change without notice. 

Call bor latest price. A copy of our limited warranty Is avaliable upon request, 


sai, i) | 


— Hall Height 


2 ere. AT'gray $95 


PAST eseoncr 


AST Advantage! w/ 128K $395 
AST RAMpage!™ — w/256K $259 
AST SixPak™ w/384K , S 189 


HERCULES’ 


“pra! por $155 


Monochrome Graphics Card. . S 195 


7801 North Lamar, Suite E-216 
Austin, Texas 78752 
(512) 459-4199 


G COMPUTER DIRECT 2 :s1scus, 002 
FAX (512) 454-0986 
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& PROGRAMMING/UTILITIES & JEFF PROSISE 


RETROFITTING A 


DOS SYSTEM 


If you’ ve ever formatted a floppy disk without the DOS system files and later needed them on 
the disk, here’ s the utility to bail you out. 


very time you get out a new floppy | 
disk, you face the choice of whether | 


to format it with or without the DOS 
system files. Having the system on a disk 
is often handy, especially at boot time or 
when the transient portion of COM- 
MAND.COM gets overlayed. But space is 
precious on a 360K disk, and the two hid- 
den system files, together with the com- 
mand processor COMMAND.COM, eat 
up almost 40K of that space in DOS 2.1, 
68K in DOS 3.2. 

Inevitably, you occasionally leave off 
the system files only to wish later that you 
hadn’t.The DOS SYS command doesn’t 
help at this point, since it can add a system 
only if the disk is blank or if certain critical 
areas of the disk were initially reserved by 
using the FORMAT/B option. Of course, 


| if you'd had the foresight to reserve the 
| space, you'd have installed the system to 


begin with. (The /B switch was included 
with DOS simply so that non-IBM soft- 
ware vendors, who could not legally sell 
disks with copyrighted system files includ- 
ed, could reserve room for users to add the 
system after purchase.) Usually, your only 
recourse is to format a fresh disk with 
FORMATYS and copy everything from the 
old disk onto the new one. 
DISKPREP.COM provides a better so- 
lution. DISKPREP rearranges the data 
clusters, the file allocation table, and the 
directory of a nonsystem disk so that the 
SYS command will successfully add the 
system even if some of the disk files pres- 


ently occupy territory needed by the sys- 


tem files. Italso lets you delete existing 
system files and replace them with more- 





current ones. It’s a useful addition to any- 
one’s toolbox, and understanding how it 
operates provides a working education on 
the way DOS structures and manages in- 
formation on disk media. 


code 





OBTAINING DISKPREP The assem- 
bler source code for DISKPREP is shown 
in Figure 1, and a BASIC program that 
will create the .COM version for you is 
contained in Figure 2. The accompanying 


segment pere public ‘code’ 


aeeume cé:code,ds:code,ee:code 


org 188b 
begin: jmp prep 
, 
copy.rigbt 
errmagl 
errmeg2 
errmeg3 
errmegé 
errmegsS 
exrrmegé 
ercmeg? 
erraeg@ 
errmeg9 
nagl 
megz 
nsg3 


db 13,10,‘ Invali 
db 13,186 








! 
lest_clueter 
sec_per_cluster 
cluetere 
DIR_antriee 
DIR_sectore 
PAT_sectore 
FAT_entry 
drive 
format_table 


Gv 42 


ERee2ee 


oXdek-ad 
de et de 


aw 
dw 
aw 
dw 
db ‘IBMBIO',32,32,' COR’ 


db 'B:IBMBID.COR’ 8 
ab °B: IBMDOG. COM’ 6 


syetem_id 


dw offset endprog 


ab 13,16,'Copyright 1986 giff-Devie 
Drive Specifiar' 
ab 13 16, {Tilegal Diek Formet’,13 
*Diek Reed Brror’ 13, 1 

ek Write Error',13y $ 
’ Ineufficient Space in Disk Directory’,13, 16,°3" 
ab 13,18,‘Insufficient biek Bpece’,13, 16,°$' 

is , Allocation Chain Error’,13,16,'$* 
‘Cannot Delete Syetem Pilee’,13, 10,'$° 

db Bt a ipetbee Sector in Syetem Aree’ *e13, ia,*s' 
ab 13 110," Syeten Prep Completed’ ,13,18, 
db 13,18,'Syetem Alreedy Inetelled - neiees Old Syetem (¥/N)?',13,18,'S" 
db 13,16,'Eeecution Aborted’,13,10,'$' 


rekip deta srea 


Publishing Co.',13,10,'$" 
Parl 3° 


slest eveilable cluetar found 
mmumber of sectore per clueter 
ytotel number 
mmeeimum number of directory antriee 

gnumber of sectore used for directory 

ynumber of sectore used for one copy of the FAT 
stemporery etorees for any PAT antry 

reurrent diek driv 


of dete cluetere on diek 


e 
38-9 diek formet paremetere 
yp-9 = . = 


76-8 ° ° . 
yD-8 * . 

Jeeat of syetem file IBMBID.COM 
dASCIIO etring for pos file functione 


pointer to buffer eree for clueter tranefers 


dw offset endprog + 1024 ;pointer to erea where FAT image ie etored 


DIRGa te 


prep proc neer 


, 
sParse the command line for e drive specifier. 


, 
eld 
mov ei ,60h 
lodsb 
cap al,l 
jbe prepl 
inc ef 


lodsb 
and al,6DFh 


dw offset endprog + 2046 ;pointer to eree where DIR imege ie etored 


retert of main progrem 
If none, use default drive. 


relear DP for string operetione 
ppoint ai to etert of commend line 
wget number of cherectere entered 
gone or leee cherectere epecifisd? 
ryee, then use dereule drive 

rekip firet delimita 

rget firet chazectar’ {drive epecifier) 
reepiteliee it 


(continues) 





Figure 1: The assembly language program for creating DISKPREP .COM. 
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sidcbar contains instructions for down- 
loading these files (or the assembled 
.COM filc) by modem from the PC Maga- 
zine Interactive Reader Scrvice. 


| DISKPREP IN ACTION = Transforming 
a nonsystem disk into a system disk is a 
three-step process that begins by preparing 
the disk with DISKPREP. The syntax for 
DISKPREP is simply 

DISKPREP [d: ] 
where d: is an optional drive specifier for 
use if the targct disk is not in the default 


drive. Up to 44K of free disk space, de- 
pending on the version of DOS you use, 





= Transforming a 
nonsystem disk is a 
three-step process that 
begins by preparing the 
disk with DISKPREP. 


are required for SYS.COM to add the two 
hidden system files. In addition, at least 
two entrics in your disk’s root directory 
must be unused. 

If DISKPREP finds that your disk has 
less than adequate space, it will abort with 
a message indicating as much. If that hap- 
pens, deletc onc or more files to free up 
some room and try again. If the disk you're 
prepping is already system formatted, the 
program will display the message ‘‘Sys- 
tem already installed - Delete old system 
(Y/N)?"" and await your keypress. If you 
respond with a Y, the old system will be 
erased; if you answer N, execution will ter- 
minate harmlessly. In the unlikely event 
that DISKPREP encounters an error con- 
dition such as a lost cluster when travers- 
ing an allocation chain, it will abort with 
an **Allocation chain error’? message and 
leave you to your own devices, That's a 
good time to pull out CHKDSK or one of 
several commercially available disk main- 
tenance utilities and attempt to salvage the 
damaged data. Another possible but un- 
likely occurrence is that DISKPREP will 
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sub al,'A' 

anp el,1 

jbe prep2 

les dx,arrmsgl 
jmp error_esit 
mov ah,19h 
int 21h 

cmp el,1 

jbe prep2 

lea dx,errmsgl 






sconvert ASCII to drivs number 

sis drive epecified either A: or B:? 
ayee, then pereing ie finished 

sno, then epecifier ie illegsl 

jload error meesege sddreee and ebort 
#DOS function 19h - get current drive 
iget defsult drive number 

tie it drive A: or Bs? 

tyee, then ekip error routine 

ane, then get messsge sddrees and ebort 


}erogeam esecution ie routed here when e criticel error condition ile detected. 


’ 

error_esit: mov ah,9 
int 21h 
mov ah,14 
mov al,7 
int 10h 

errorl: mov ah,4Ch 
mov al,l 
int 21h 


1008 function number - print etring 

tprint error meesege 

ROM BIOS teletype routine function number 
aASCII code for beep 

s'priot’ the beep 

2DOS function number — exit 

yset. ERRORLEVEL return code to 1 
iterminate program on error 


’ 

3 Check the formst of the diek to verify thet it’e e 46-treck diekette 
1 (6 of 9 sectore per track, one or two eidee). 

3 Store informetion perteining to the diek formet. 


' 
Prep2: mov drive,el 
mov dl,al 


ine dl 


ds,errmeg2 
error_esit 
prep2e: 
sec_per_clueter,es 
cluetere, dx 
cl ,@PCb 
al,cl 
al 6 
dal 
bl,sl 
gor bhebh 


edd bx,offset formet_table 


mov ex, tbx] 

mov DIR_entriee,ex 
mov es, (bst2] 

mov DIR_sectore,es 
mov es, [bst4] 

mov FAT_sectore,es 





ieeve current drive ID 

iget drive identifier in DL 

sedjuet drive ID for DOS function call 
iseve segment regieter 

#D08 function number-get FAT information 
tgst pointer to FAT ID byte 

yetore ID byte in CL 

ireetore DS 

+ID byte greeter then or equal to PCh? 
tyee, than formet ie OK 

sno, then formet ie invalid 

sebort on error 

peonvert byte in AL to word in AX 
sstore number of sectors per clueter 
yetore totel number of deta cluetere 
tnormalize ID byte by eubtrecting FPCh 


multiply reeult by 6 

ttrenefer table indss in AL to BL 
yconvert byts to word 

sform eddreee of diek formet 
tparameter line 

iresd number of dir entriee from tabls 
ve number of entriee 

ed directory length from table 

ve directory length 

reed FAT length from table 

peeve PAT length 


' 
sRead root directory and one copy of FAT ioto memory from the selected drive. 


' 
prep3: call resd_PaAt 
jnc prep3e 
les dx,errmsg3 
jmp srror_esit 
cell resd_DIR 
jnc prep4 
lss ds,errmsg3 
jmp error_esit 


prep3s: 


treed in one copy of the File Allocetion Table 
secontinue if no error on reed 
sexit if error occurred during reed 


aireed in the diek directory 
tcontinus if no error 
sothsrwise sbort 


' 
Determine if the diek is elresdy syetem formetted by seeing if the firet 


sfile in the directory is IBMBIO.COM. 
' 

prepds les si,syetem_id 
mov di,DIR_dete 
mov cx-1l 

repe cmpeb 

jne prsepé 


spoint SI to 'IBMBIO,COM’ test 
gpoint DI to firet filename 

311 bytee to check 

icompers the two etringe 

iekip delsts routine if no syetem 


' 
Diek elreedy syetem formetted--see if user wente to delete the syetem filee. 
' 


lee dx,meg2 
mov ah,9 
int 21h 
preps: mov ah,@ 
int 16h 
end 41,6DFh 
cmp el,'¥? 
je prepSs 
cmp al,'N' 
jne preps 
lee dx,msg3 


tget query neesege eddreee 

37D08 functio., number - print etring 
iprint 'Delste Syetem?’ msssegs 
yROM BIOS function number - get keypreee 
aget user rseponse from ksyboerd 
pespitsliee entry 

gwes "Y* preeeed? 

syse - delete syetem filee 

aiwee 'N’ preesed? 

no, then get enother keypreee 

sget ebort meesage eddreee 


(Figure | continues) 
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mov eh,9 
int 21h 
jump errorl 


PRODUCTIVITY 


print ‘Execution Aborted' meeeege 
sexit with ERRORLEVEL set to 1 


, 
sDelete syatem filee - chenge file ettributae to @ (eliminating reed-only bit) 
ybefora using DOS delete function. 


U 
Pprapse: 


prepSh: 


prepScs 


cmp driva,l tie 
je prepSb 

dec ibmbio 
dec ibmdoe 
lee dx,ibmhio 
mov ah,43h 
mov cx,0 
mov al,l 
int 21h 
je prepSe 
lse dx, ibmdoe 1do 
mov ah,43h 
mov cx,0 
mov al,l 
int 21h 
je prepSc 
lse dx,ibmhio 
mov ah,4lb 
int 21h 
je prepS< 
laa dx,ibmdoe 340 
mov ah,4lh 
int 21h 
je prepSc 
jmp prep3 
lae dx,errmeg9 
jmp arror_exit 


Bi tha currant drive? 


ryee, then continue 
yno, set ASCII£ drive deeignetore to A: 


ychange IBMBIO.COM file ettribute for deletion 
DOS function number - chenge ettribute 

ynew file ettrihute 

yepecify thet ettrihute ia to be chenged 
mero IBMBIO.COM file ettribute 

geait on error if unauccasaful 


the same for IBMDOS.COM 


mow delete IBMBIO.CON 

3#D08 function number - delate fila 
sdalate tha fila 

yeait on error if uneuccesaful 


the same for IBMDOS.COM 


trereed FAT and directory 
sfilee cennot be deleted - abort 


, 
Check thet tha diak hae edequete frea epace befora continuing. 


? 
prepé: 


nov dl,drive 

ine 4] 

mov ah,36h 

int 21h 

mov ex,sec_per_clueter 
mul hx 

cmp ea,100 

jaa prap? 

lse etina ¢4 

jmp error_exit 


get drive in DL 

redjust drive ID for DOS function call 
7DO0S function number = get free epece 
sget number of cluetere thet ere free 
sget sectore per clueter 

multiply to get fr sectore 

sat leeet 180 sectore (50K) frae? 





yee, then continue 
no, than load error meesage eddreee 
yexit 


’ 
+sCheck firet two directory entriee to see whether sech ie used or aveilable. 
sFor sech one not eveileble, tranefer it to the firet eveilable epace. 


' 
prep7: 


prep7e: 


preple; 


mov ei ,OIR_date 
emp byte ptr [ei] ,6 
ja peeps 
cmp cite ptr [ei] @ESh 
jne prep7e 
mov byte ptr [ail,@ 
imp peep9 
mov dx,2 
call find_entry 
jnc preps 
lee dx,errmegS 
jmp error_exit 
mov ex,@ 
call move_entry 
mov ei,DIR_ data 
edd 01,32 
cap tate ptr fei],@ 
je prepl3 
cmp byta ptr (ei) ,0&5h 
jne prep9e 
mov byte per {ei} ,8 
jmp prapl 
mov dx,2 
call find_entry 
jme ne preD2e 

setrmegs 
ee error_aait 
mov ex,1 
cell move_entry 


ypoint SI to directory image 

rie the first entry eveilable? 

syae, than goto next entry 

reresed fila? 

mo, then move it 

mark entry ae ‘Never Ueed’ 

sjump to next entry 

yentry ie occupied 

nfind firet eveilable directory entry 
sentry found - continue 


mno space in dir - load error meeaege addreee 


sebort 


copy antry @ into firat availeble slot 
yehack second entry for aveilehility 
rpoint 61 to eecond entry 

firet byte xrero? 

ryee, then it*e evailable 

yereeed file? 

sno, then move it 

merk entry ee ‘Never Used’ 
continue 

mot evailehle 

find first evailabla entry 
ycontinua if empty slot found 
yebort if not 


poopy entry and merk old one eveileble 


icopy eech of the first forty cluetere currently in use to cluetere beyond the 
ite forty and edjuet the correeponding FAT entriee eccordingly. 


prepi3: 
prepl4: 


mov cx,46 

mov da,2 

pueh cx 

call get_FAT_entry 
cmp ex,@ 

je prepl7 


scheck 48 cluatare 

setert checking et clueter 2 

yeeve loop counter 

yget FAT entry for current clueter 
sie it eveilabla? 

ryee, then proceed to next clueter 


{Figure I continues) 








find one or more bad sectors in the area of 
the disk where the system is to be installed. 
If that happens, the message ‘‘Bad sector 
in system area’’ is issued and execution is 
aboried. 

Once DISK PREP has finished, you use 
the SYS.COM program supplied with 
DOS to install the system on the disk. This 
simply involves copying a pair of hidden 
system files from one disk to another and 
ensuring that they occupy certain areas in 
the directory and the data space. Fortu- 
nately, SYS takes care of that task. SYS"s 
syntax is almost identical to that of DISK- 
PREP and is detailed in your DOS manual. 
Note that if you try to use the disk after 
DISKPREPing but before SYStemizing, 





= The three steps 
involved in the 
SYStemization process 
are natural candidates 
for a batch file. 


DOS will think that it’s dealing with a 
newly formatted disk and will respond to a 
DIR request with a *‘File not found’’ mes- 
sage. Likewise, using CHKDSK to ana- 
lyze a disk that has been prepared but not 
yet SYStemized may produce some 
strange results. Have faith: as soon as 
SYS.COM is run, your files will reappear 
intact and the disk will be ready for use 
again. 

The final step in transforming your disk 
into a complete system disk is to copy the 
file COMMAND.COM from your DOS 
disk to the target disk. This is necessary 
because, unlike FORMAT/S, SYS does 
not automatically add COMMAND.COM 
for you. You simply use the DOS COPY 
command to perform the transfer, just as 
you would use it to copy any other file 
from one disk to another. 

The three steps involved in the SYS- 
temization process are natural candidates 
for a batch file, and to facilitate just that 
use, DISKPREP terminates with a retum 
code that can be read by the conditional pa- | 
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Backup reasons 
lor buying the 
data cartridge 
backup system 

ray NOW PY 











You may or may not know the 
primary, basic reasons for choosing 
data cartridge technology for your 
backup. 

It’s easier to handle than big disks 
or boxes of floppies. 

It stores more than any other 
method on your PC. Up to 150 mega- 
bytes in 514 inches of space. 

It costs less per formatted megabyte 
of storage than any other removable 
mass storage for the PC user. 

And most importantly, data 
cartridges have unsurpassed reliability 
over other media. 

Relying ona second hard disk to do 
your backup, for example, is putting 
_ your faith ina medium that is famous 
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for losing data. Whether it’s caused by 
operator error (of which there are 
many) or the fickle finger of fate, 
crashing is what hard disks do—what 
created the problem in the first place. 

The tough plastic cover protects 
the tape from problems that can occur 
with floppies. 

A metal plate prevents tape 
alignment problems that can cause 
slipping and jamming, A problem that 
can cause data loss in cassettes. 

But if you act before December 
31, 1986, there are some other, 
alternative reasons for joining the 


- data cartridge club: 


A free cartridge from 3M if you 
buy your hardware from one of the 
participating manufacturers. 

And your choice of a wide range 
of rebates or other special offers from 
those manufacturers. 

For a free 16-page buyers guide 
detailing these offers, you can call 
(800) 835-2246 ext. 260. (In Kansas 
call (800) 362-2421 ext. 260.) 

Or better still, just amble on down 
to your computer products retailer 
to see who's offering what. 

And get your backup system while 
the gettin’s good. 








PRODUCTIVITY 


# PROGRAMMING/UTILITIES 


























rameter ERRORLEVEL. If the disk prep- 
ping process was successful, ERRORLE- eeiaisnicae cumier 
VEL is set to zero. If the prepping process elebte tid Teele oeavenvernineten 
’ 
was not successful for any reason, DISK- Or ; bad cluster - clean up eteck 
: fi je,er 
PREP executes its normal abort routine jap eric “eatt Ser ERED. a ee 
complete with a message revealing the na- papa he Se eee ee ae eer ie vclueti 
ee, leet_cluster sget number of leet eveilehle clueter 
ture of the error and sets the ERRORLE- | one ee sincrement to the neet one to begin eeerch 
VEL return code to |. A suitable batch file : cell find. clueter find firet clueter with PAT entry of eero 
. . soTe. mov leet_cluster,ee yetore clueter number juet found 
(you might call it SYSTEM.BAT) is listed cell move_cluster ycopy the old clueter into the new 
below. It assumes that the program disk is Pat ae eee eren, claws Ueialack apd Wolk 
in the default drive and that the target disk | jmp error_eeit : 
is in drive B: I prepls: mov ee,FAT_entry gretrieve the PAT entry for the old cluster 
Is in drive b: pueh dx yeeve the old clueter number 
moy de, leet_clueter pterget the new clueter 
DISKPREP B: call eat rAT—encey yput the oie FAT entry into the new one 
pop de yreetore old clueter number 
IF ERRORLEVEL 1 GOTO END mov oe nek el cluster aveilable... 
_-PAT_entry de. sby setting ite PAT entry to eero 
SYS B: mov her de get old clueter number an BX for seerch 
: : mov ee petert seerch et clueter 
COPY COMMAND.COM B He tin. cluster sfind Ean ener thet referenced old cluster 
: END | nc prep. : ound, then continue 
call seerch_DIR if not, then look in the directory 
DISKPREP works on floppy disks of pit eG Af gone: coven, continue 
rcleen up etec 
the 40-track variety with one or two sides lee de,errmeg? serror - loet clueter or eubdir encountered 
‘« a z jmp error_eeit sebort on error 
and eight or nine sectors per track. This preplse: Rov ee, leet_clueter rget new clueter number 
mov [be],ee sreplece the sterting clueter directory entry 
preplé pap tocers! ree pervere cluet be: 
: reeve curren veter number 
mov de,ce schange FAT entry thet formerly referenced 
: If the prepping pr ess laeie Rares tbe old clueter to reference new one 
‘OC call pu entry 
pop de Freetore current clueter number 
prepl?: pop ce Teegeore count of cluetere checked 
nce de lee to next tial clueter 
was not successful, loop prepl4 Hoop until the firet 40 ere cleer 
? 
® Write two copiee of the File Allocation Tebl a of the diek 
DISKPREP aborts it sdirectory back to diek, then eeit. pap neds iar 
; 
Fy ; prepl7e: call write_PAT qerite two copiee of the FAT 
with a message revealing on Eh as soon Lniae LE pay trot Gn writs 
jmp errorlexit 
preplé; cell write_DIR ywrite the directory to diek 
the nature of the error. je penis Feheck error etetue 
ee errmeg yebort on write error 
jap error_eeit 
prepl9: lee dx,megl ymeeeege eddreee for eucceeeful completion 
mov ah,9 }DOS dieplay etring function 
covers all four 51-inch disk formats sup- ee ee See ecite rae taber! =vaele 
ported by versions of DOS prior to 3.0 but nov el, yeet ERRORLEVEL return code to @ 
A + 5 int 21h seeit program 
excludes hard disks, high-capacity (1.2- endp 


meg) floppies like those used by the AT, 
and the 3'4-inch disk cartridges used by a 





ne returns the FAT entry for the indicated clueter. 


. luet. umber (2-XXX j Beit AX - PAT jt 
number of laptop portables. Attempting to ate ee : u ce Sue! 
Py . roc reer 
process one of the latter types of disks isn’t Eeireera ymultiply clueter number by 3 
harmful: the program will quickly recog- even ag Dede ot number 
nize the unsupported format and abort with pop de A reeatore stuacer name oF A abelERt 
an ‘Illegal disk format’’ message. If read- maeiber ee ee Reter eeniCatolteh Gomi 
er demand is sufficient, I'll work out the sea sores care paces seeees 45811" oe agate segment 
. 
code for these formats later. teet ant ne clueter number odd or even? 
4 . si je get. seven en jum 
Two cautions are in order. First, do not asin! 4 ynumber 19" 08d "39 keep upper 12 hite of word 
7 i ehr ee,cl shy shifting r t 4 hite 
use DISKPREP ona disk that contains Seas second belle wr 
subdirectories. While sometimes subdir- getfl: end ee, OFFPb reven number, Heninger off upper 4 hite 
. * . . ‘e scone - entry in 
ectories will not interfere with the realloca- get_PATLentry endp 
tion process, at other times their presence 1 a nN as PROUT FE Pass BS Ste nae ae 
may cause an ‘*Allocation chain error’’ +PUT_FAT_ENTRY plecee the deeignated number into the FAT entry for the named 


lan yelueter. Entry: DX - cluster number (2~XxXxxX) 
message, prevent existing system files 


from being deleted (resulting in the error 
message ‘**Cannot delete system files’*), or 
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MICRO CAP and MICRO LOGIC 
put your engineers on line... 


a | AOE 
not in line. 429652. 
AG 3! 
“SEE 
pee el 
COWELL 
Pa aes {? trib 
LF ms, 
THe A On 
ral =| moss 


MY OWN WORKSTATION 


iS i) 
Vor Fl 
(TS) 


How many long unproductive hours 
have you spent “in line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here’s how. 


MICROCAP: 
Your Analog Solution 


MICROCAP Is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
tight on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 


“Typical MICROCAP Transient Analysis” 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thin 
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“Typical MICROLOGIC Diagram” 


Reviewers Love 
These Solutions 


Regarding MICROCAP. ... “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC... “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 

MICROCAP and MICROLOGIC are 

available for the Apple II (64k), IBM PC 

(128k), and HP-150 computers and priced 

at $475 and $450 respectively. Demo 

versions are available for 375. 

MICROCAP tI 1s available for the 

Macintosh, IBM PC (256k), and HP- 150 

systems and is priced at $895. Demo 

versions are available for 3100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. F 
Sunnyvale, CA 94087 
(408) 738-4387 
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@ PROGRAMMING/UTILITIES 


put_FAT_entry proc neer 
pueh ex 
pueh dx 
mov 
mul 
pop gxeetore clueter number 
ehr idivide by 2 
mov * jtrenefer to BX 
edd bx, FAT_date yoomplete offset eddreee of FAT entry 
pop ex ireetore FAT entry 
teet dx,1 jie the cluster odd or evan? 
je putfl yeven, then jump forwerd 
mov cl,4 yodd - shift entry 4 hite left 
ebl ex,cl 
end word ptr (hx) ,8Fh 
or (bx) ,ex 


ret 

end (hx) ,OF000h 
or [bx],ex 

ret 
put_FAT_antry endp 

’ 


ssave new FAT entry 
aeeve clueter number 
multiply cluster by 3 


yzero upper 12 hits of word 
ginetell new FAT entry 

pdone - exit 

reven - xero lower 12 hite 
gplece entry in lower 12 hits 
rdone ~ exit 


putfls 


sThe following four routines write end reed complete copise of the FAT and the 
s4iek directory to end from the selected drive. 

reed_FAT proc neer yzeed one copy of the FAT into memory 
mov al,drive define drive 

mov dx,1 yetert et sector 1 

mov cx, FAT_sectore 
mov bx, FAT_date 
int 25h 

pop dx 

ret 

endp 


proc neer 

mov el,drive 

mov dx, FAT_sectore 
ehl dzx,1 

inc dx 

mov cx,DIR_sectore 
mov bx,DIR_date 
int 25h 

pop dx 

ret 

endp 


proc neer 

mov al,drive 

mov dx, 

mov cx, FAT_sectore 
mov bx, FAT_data 
int 26h 


p dx 
le wfetl 
mov al,drive 
mov dx,l 
mov cx, FAT_sectore 
edd dx,cx 
mov bx, PAT_dete 


yeet oumber of sectore 
pdefine buffer eddreee 
DOS ehsolute sector reed 
yelean flege off eteck 
reed FAT 
’ 
reed_DIR jreed one copy of directory into memory 
adefine drive 

aget number of sectors per FAT 

ydouhle it for two copiee of the FAT 
sdicectory eterte in next sector 
ynumber of sectore to reed 

saddreee of etorege buffer 

greed sectore 

scleen up the eteck before exit 
reed_DIR 
3 
weite_FAT sweite two copiee of the FAT to diek 
define drive 

sbegin et sector 1 

yget number of sectore per FAT 

ydefine buffer eddreee 

3DOS ebeolute sector write 

scleen up eteck 

sexit on write error 

srepeet proceee for second copy of FAT 


retert second FAT after firat one on diek 


int 26h 
pop dx 
wfetl: ret 
write_FAT endp 
’ 
write_DIR proc neer 
mov ai,drive 
mov dx, FAT_sectore 
shl dz,1 
inc dx 


awrite diek directory imege in memory to diek 
adefine drive 
aget number of sectore per FAT 
sdouble it for two copiee 
sdirectory eterts in next sector 
mov cx,DIR_sectore sumber of sectore to reed 
mov hx,DIR_date seddreee of date to be written 
int 26h awrite sectore 
pop dx scleao up eteck 


ret 
write_DIR endp 
’ 


Jteme mewn w wenn nn nnn nnn nn nnn nent ce nen cee meen een en ne ne cena nn emeeemennn= 
jFIND_ENTRY seerchee thru the image of the diek directory stored in memory and 
finde the firet eveilabla directory entry. 

sEntry: DX - eterting antry (8-XXX) ! Exit: 


: 
r] t eet: 


DX ~ firet eweilehle entry 
CF ~ clear: eveil. entry found 
not found 


2 
findLentry proc neer 

mov cx,DIR_entriee 
euh cx, dx 

pueh cx 

mov bx,dx 

mov cl,5 


yset maximum number of triee in Cx 


;save count value 
yget eterting entry number io BX 
multiply BX by 32 


(Figure I continues) 











result in a damaged file allocation table. 
Fortunately, there’s little use for tree-struc- 
tured directories on a floppy, anyway, so 
this limitation is not too serious. Second, 
it’s risky to try to prep a copy-protected 
disk, since many copy protection schemes 
alter the disk format. DISKPREP should 
work with any current release of DOS but 
may or may not be compatible with future 
versions. 

SYStemizing a disk can be a tricky 
proposition even for DOS. If you run SYS 
.COM on a nonsystem disk that isn’t emp- 
ty without first running DISKPREP, SYS 
will usually respond with a ‘‘No room for 
system on destination disk’? message. In 
some cases, however, SYS may appear to 
add the files successfully, though you'll 
find that the disk won't boot even though 
SYS apparently succeeded. So, check any 
disk you SYStemize by booting your PC 





a It’s risky to try to 
prep a copy-protected 
disk, since many copy 
protection schemes alter 
the disk format. 


with it. If you have a disk with an improp- 


erly installed system, DISKPREP can be 
used to correct it. The program's ability to 
delete system files works just as well with 
a faulty system as with one added proper- 
ly. I have found that even DISKPREP will 
sometimes fail if you delete a system in- 
stalled under DOS 3.1 and resystemize 
with the DOS 2.1 version of SYS. If you 
encounter this problem, don’t despair: 
DISKPREPing the disk a second time and 
running DOS 3.1! SYS will restore it un- 
harmed. There seem to be no problems 
with replacing system files with a system 
of the same version of DOS or later, which 
is the normal requirement. 


DOS FILE MANAGEMENT One task 
of an operating system is organizing infor- 
mation on disks so that each individual file 
is allotted its own space and cannot be ac- 
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SOFTWARE 








Prodesign Il 
ASHTON-TATE 
Dbase Ill + 
Framework . 
Multimote a 
Multimote Advantoge 
BORLAND 

Datobase 
Gamewar : 
Graphies Toolbox 
Lightning 

Reflex 

Sidekick 

Super Keys 

Turbo Editar 
Turbo Jumbo Pack 
Turbo Pascal 
Turbo Tutor 
















BPI 
AR, AP, General Account 









































COMPUTER ASSOCIATES (! US 
Easy Pius (windawing) 


































BES 
3sse 


$180.00 


$425.00 
42500 
218 00 
335.00 


--$ 3100 


-- 3900 
3t 00 
6100 
85.00 
48.00 


> 


unting 
and Poyro! $290 00 each 
Invent ib Cast ani 
Church Manogement 400 00 each 
BREAKTHROUGH 
Timeline - - $230 00 
CENTRAL POINT 
CopyliPC |. $ 2400 
Copy Il Options Board 8000 
PC Toals 2400 


Easy Systems Ac ctg (per module) 280 00 


Easy Systems Payrat 330.00 
Supercolc IV 27500 
Super Prayect Pl 265.00 
cosmos 

Revelation $525 00 
pac 

Easy Accounting $ 4800 
Easy Payroll 3600 
DIGITAL RESEARCH 

Gem Collection w/mouse $130 00 
Gem Desktop .. 30.00 
Gem Draw 150.00 
Gem Graph 148.00 
Gem Wordchart BBO 
BLECUTIVE SYSTEMS 

X Tree $ 2900 
FUFTH GENERATION 

Fostback $ 9500 
FIMNGT GROUP 

Keep Track Plus $ 58.00 
FUNK SOFTWARE 

Sidewoys $ 3700 
GRAPHICS COMMUNICATIONS 
Freelance . $205 00 
Graphwriter Combo . 320 00 
HARVARD 

Presentotion Graphics - $290.00 
Totat Prayect Monoger 280 00 
HAYES 

Smartcam Il $ 9000 
ism 

OisplayWrite lil $335 00 
60$3.1 $5 00 
DOS32 80 00 
LATTICE 

C Compiler $265 00 
Run € 94.00 
Run C Professionat 150 00 
LEADING EDGE 

Word Processor w/Mail 

Merge & Spell 8000 
LOTUS CORPORATION 

Lotus 1-2-3 $295.00 
Lotus Report Weiter 11000 
Symphony —_ 425.00 
Symphony Spell Checker - 105.00 
Symphony Text Outhne 10500 
MERIDIAN 

Carbon Copy $109.00 
(mmmum af twa piece 

MICROGRAPHX 

{n-A-Viston $275 00 


















\A! hen American Software 
House lists an item, 
you can bet it’s in stock! The 
result? All orders shipped 
within 24 hours!* 


PETER NORTON COMPUTING 























































Norton Commonder $ 3900 
ore 1 Norton Uniites 5200 
WordStor 2000. 245 0 
WordStor 2000 Plus 290 00 bate ae ae $ 2600 
MICROPROSE (strategic gomes ages 18 Zero Disk $400 
plus recammended} ROSESOFT 
Crusade in Eurape $ B00 Prokey $ 7000 
Decision in the Desert $ 2500 SIMON & SCHUSTER 
5 fe plaka Eagle 22 os Typing lutor $ 3200 
lent Service 22 Webster Spell Check 35.00 
Solo Flight 22 Webster Thesaurus 4500 
MICRORIM New World Writer 7900 
R Base System V $36500 | somocie 
MICROSOFT Corausel $ 30.00 
C Compiler (Version 4} $265 00 Cubut 30.00 
Chart . : 185 00 Disk Optimiser 30 00 
Cobol Compiler 415 00 Dauble DOS 3000 
tron Compiler SOFTWARE GARDENS 
Don Bricklin's Demo Program $ 6000 





























SOFTWARE GROUP 
Enoble $335 00 
finde SOFTWARE PUBLISHING 
Mes 62 00 | Fust Choice $98.00 
sf Pro Water 119.00 





Crosstalk XVI $ 9900 Pra File 149.00 
















SOFTWARE RESEARCH TECHNOLOGY 

woo u Smartkey $ 36.00 
lprer $345.00 | Smartkey w/Smariprint 49.00 

PAPERBACK SOFTWARE SOFTWARE TOOLS 

VP Pionner $5500 | Yeo, $ 4000 

VP-Infa $5.00 bs 








TERMS: 

+ Na surcharge Visa, Mastercord or American Express. 

+ Add $2.00 for C.O D.—All C.0.D. cash or certified check only. 

+ Prices subject ta change without notice. 

+ Shari shipments must be reported ta us within 24 hours of receipt 

+ Non-defective goods must be returned with seals intact within 10 days of receipt 
for full refund 

+ Shipping costs will not be refunded 

+ No returns accepted withaut RMA # 

+ No returns on non-defective hordwore 

* Management reserves the right to charge up fo 10% restocking fee 

+ Shipping charge $3.00 per item in California, $4.00 per item elsewhere This 
doen apply ta bulk orders Shipping costs far hardware iiems will be 

1 

+ Terms extended to Fortune 1,000 companies, government institufians, schools 

and universites immediately All athers must prav: ink and trode references, 


6925 Canby Street, Suite #103, Reseda, Califarnia 91335 
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SPRINGBOARD 
Clipart Volume |. 
Clipart Votume 2 
Newsroom .. 
Newsroom Pro .... 
Certificote Maker 
STERLING SOFTWARE 
Intelligent Backup 
suMsATT 

Better Basic 

Math Module: 

Run Time 


Click Art Personal Publisher 
UNISON WORLD 

Art Gollery | 

Art Gallery il 

PrintMoster 
WORDPERFECT CORP. 
WordPerfect 

WordPerfect Librory 
WORDTECH 

Quicksilver 


HARDWARE 


AST (expans:on cards) 
Premium : 
Rompage AT 
Rombons PC 

Six Pack 

CAMZEN (printers) 
Premier 35 

C. TOM [printers 
C310 

cS 

WERCULES 
Grophics Card 
Grophies Plus 

18M 

ProPrinter 

MSI 

PC Mouse & Dr Halo It 
INTER 

Above Board AT 128 
Above Board PC 64 
Above Boord PS 256 
8087 (IBM) . 

8087 (8 mhz 


1401 Multisyne Manitor 
ONIDATA 

292 

293 

PARADISE 

EGA Auto Switch 


ius 
The Hard Card 20 meg 
PRACTICAL PERIPHERALS 
Modem 1200 (Internal) 
Modem 1200 (External 
SEAGATE 
20M8 Hard Dove 

wiWd Cantralier 
SIGMA DESIGNS 
EGACod 
dteser] .. 
JRom 3 PC 
JRaom 3 AT 
TAXAN 
122 Monitor 


TEAC 

558 ‘2 Ht Drive . 
TOSHIBA 

32] 

uM 

U.S. ROBOTICS 
Direct 1200 (ext | 
Direct 1200 {int} 
Dwect 2400 |int} 


CABLES 
6-f1 Modem Cable 


6-ff Parallel Printer Coble ... 







































$395 00 
445.00 
260 00 
165 00 




























325 00 













~ CALL 
CALL 


$185 00 
185 00 














$420 00 
$105 00 


$440 00 
285 00 
390 00 
115.00 
160 00 







$127 00 
120 00 


$625 00 


-- $45.00 
720.00 




















$390 00 
$710,00 | 
1B 
$465 00 
$390 00 

























& PROGRAMMING/UTILITIES 


cidentally overwritten by another file or 
otherwise destroyed. Since some knowl- 
edge of the logical structure of a disk is es- 
sential to understanding the workings of 
DOS, let me begin by hitting the high 
points of disk organization. Keep in mind 
that our discussion pertains only to floppy 
disks and not to fixed disks. 

Versions of DOS through 2. 1 supported 
only four different types of floppy disks: 
single-sided with eight or nine sectors per 
track (S-8 and S-9, respectively). and dcu- 
ble-sided with eight or nine sectors per 
track (D-8 and D-9). Each disk comes 
from the manufacturer physically divided 
into 40 magnetic tracks of storage space, 
and when we format the disk each track is 
subdivided into a specified number of 512- 








= The smallest unit of 
disk space that can 

be allotted to a file or 
a portion of a file is 
called a cluster. 


byte sectors. A double-sided disk with 
nine sectors per track (the usual 360K 
DS/DD disk) has 720 sectors (two sides 
times 40 tracks per side times nine sectors 
per track). All but a small portion of this 
space is available for file storage. The rest 
is taken up by the disk directory, the boot 
record, and the heart of DOS’s file man- 
agement system, the file allocation table, 
better known as the acronym FAT. 

The smallest unit of disk space that can 
be allotted to a file or a portion of a file is a 
cluster, which is a logical grouping of one 
or two sectors, depending on the specific 
format of the disk. On a 360K disk, a clus- 
ter comprises two consecutive sectors, and 
there are 354 clusters (numbered 2 through 
355) available for data storage. The num- 
ber of data clusters that are available for 
file storage is determined by the overall ca- 
pacity of the disk and by the length of the 
directory and file allocation table. Since no 
unit smaller than one cluster can be allocat- 
ed, a file only a few bytes in length will tie | 


PC 





BE eat Af ES : * ae Tae 
Tous arty dle Fay A 
PRODU cri VITY. 


shl bx,cl 

add bx, DIR_dats 

POF cx 

cmp byts ptr [bx] .d 
je findent2 

cmp byts ptr [bx] ,8ESh 
je findent2 

inc dx 

add bx,32 

losp findsntl 

atc 

ret 

ele 

ret 


findsntl: 


findent2; 
find_entry 
, 


. : * Se ie aki elas shld i oer PE i ae ik ae W 





complete offset eddress 

trestore loop counter 

tis the first byte zero? 

ryes, then it's eveilable 

vis it en srssed fils? 

tyss, then it's svsilabls 

rnot eveileble - check next entry 
rsddrsss of nsxt sntry 

tloop back if some remsin 

mone eveileble - set CF 


ycleer CF to indicate entry found 


IMOVE_ENTRY routine trensfers e directory entry from one spece to enother and 
reste the old entry to indicate thst it's eveileble. 





2wEntry: AX - source entry ( 


rconvert entry number to offset eddress in SI 


rep movsb 

pop si 

mov byte ptr [si] .6 
ret 

move_sntry sndp 


? 


ydo the sams for DI 


yeevs eddress of old entry for leter 
132 bytes per antry 

move ell 32 bytss 

rgst eddress of old entry 

merk entry es 'Nevsr Used' 


yPIND_CLUSTER routine finds the first cluster whose FAT entry matches the number 


yspecified in BX. 
yEntry: 
BX - PAT sntry 


mov cx,clusters 
sad cx,2 

sub cx,8x 
push dx 

mov dx,@x 
push cx 

push bx 

cell get_PAT_entry 
pop bx 

pop cx 

cap sx,bx 

je findcls2 
inc dx 

loop findclsl 
pop dx 

stc 

ret 

mov ex,dx 
Pop dx 

ele 

ret 
find_cluster endp 

? 


findclsl: 


findcls2: 


Pomoc nee e wee een e en eee en en nen nn nnn nea: 


AX - starting cluster (2-xxx) | Exit: 
f 


AX - first cluster found 
CF ~ cleer: cluster eound 


rget number of cluetere 
reslcvlete max number of sesrch loops 


pesve DX 

rsterting cluster in DX 

resve count of clusters checked 
peeve FAT entry velue 

yget FAT entry for designeted cluster 
arestors PAT entry to BX 

restore count 

jis it whet we'rs seerching for? 
tyes, then terminate seerch 

gyno, then try next cluster 





irestore DX 

3set CF to indicate cluster not found 
rexit 

pput cluster number in AX 

irsstore DX 

acleer CF to indicate success 

yexit 


2+CLS2SEC routine returos the sector number thet correspondx to the cluster 


gnumber input, Entry: 


Jee ee eee ecm none ee en enen ween eneeeeneeen. 


cla2zsec proc neer 
sub dx,2 

Mov ex, eec_per_clustsr 
mul dx 

mov dx,sx 

mov ex, PAT_sectore 

ebl sx,l 

edd dx,ex 

edd dx,DIR_sectors 
inc dx 

ret 

clazeec andp 
’ 


DX - cluster number (2-XXX) 


{ Exit: DX - sector number 


subtract two from ths cluster number 
aget number of sectors in eech cluster 
yMultiply DX by sectors per cluster 
sgst result in Dx 

get number of sectors in PAT 

gdouble it for two copies of the FAT 
yedd FAT sectors 

ygdd dirsctory sectors 

3dsts sterts in next ssctor 


yMOVE_CLUSTER routine copies the contents of the source cluster into ths 


aterget clustsr. 


(Figure | continues) 
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Ancient Art of Wer 


Algebra | thru i¥ 
Alphabet Zoo 
Amazon 

American Challenge 
American Dream 
Archon lor 9 
ASC 0 Express. 


Deadline Manage: 


Gregh i 
Diegrammastor 
‘Dik Drive Analyzer 
Dollars $ Sense 
Bow Jones Con. 
Or. Halo 0 
‘Duta i 


SILI 


5955 E. 


F-19 Strike Eagie 
Family Roots 
Financial Chik. 
Fissheaic 
Flight Stmulator 
Fontrin 2.5 . 
Fontrix Unility Pak = 24.95 
Fontpake 1 they 13. 00, 13. 
nw 
204.95 
19.95 


tn House Accountant 


Karateka 
KeyWorks 
Kids of Keys 
Kid Weiter 


Kindercomp z 
King's Quest 1,2 or 3 25.95 
Knowledgeman 2.9 319.85 
Lesther Goddess 26.95 
Loed Runner 1045 
Lotus CALL 
Magic Spelis 20.50 
‘Managing Your Money 10405 
Mask Parade 27.98 
Mastering the SAT 104.95. 
Mastertypes RS 
‘Math Blaster 3350 
19.99 Mean 19 M95 


CON EXP 


Main St. 


4% 


Micro Lg. Taam Disk 
Microsoft Access 

C Compiler 

Chart 2.0 

Project 

Word 
Miltionsire 
Wing Forever Yoyag. 
Mind Over Minors 
Mind Prober 
Moat Amazing Thing 
Multimste 3.3 

Advantage 
Wultiplen MS/D0S 


Report Card 22.95 
RESS 
Columbus, Ohio 43213 
1-614-868-8868 


Tycoon 
Type? 
Typefaces 
Typing Tutor 19 395 
Ultima I $40 
Visible 0048 protected 95.95 
Volkswriter Deluxe 3 141.00 
VP Planner 99.95 
Webuters Spell Checker 39.95 
Websters Thesaurus «= 46.95 
Websters Writer 

Windows 

‘WHI Weiter 

‘Winter Games 


26.95 
9795 


YOUR ORDER FORM 
SILICON EXPRESS 


5955 E. Main Street Columbus, Ohio 43213 
NAME 


ADDRESS 
CITY 
CHARGE CARD # 





—___—. STATE ___.._ ZIP. 


___. Exp. Date __ 


DESCRIPTION 
Computer Type SHIPPING 


Phone No. ___. TOTAL 


Add $3.00 $4 95 in Hawan and Alasks MasterCard, Visa accepted Pesonal checks 
allow 2 weeks 5.5% sales tex for Otwo reaxdenis Returns accepted within 30 Gays 20% 
testocking fee Is nol replaced with sams tem Compatibility nol guaranteed 
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sEntry: DX 


movacl: 


movac2: 


move_cluetar 
’ 


aource cluatar (2=Xxx) 


proc near 
pueb dx 
pueb ax 
call cle2aec 
mov ca,sec_per_cluatar 
mov al,drive 
mov ba, chuffar 
int 25b 
pop ex 
pop da 
jc movecl 
call cle2sec 
mov ca, sec_per_cluater 
mov al,driva 
mov bx, cbuffer 
int 26h 
pop ax 
yp dx 
© movac2 
ret 
pop dx 
lea dx, arcmeg3 
ret 
laa da,arrmag4 


eh ante 


setartingycluater antry that metches 


’ 
, 


CF - claar: no arror in diak 1/0 


! Eait: 


yeeva source cluatar number 
yaave target clustar number 
get eactor oumber of source cluetar 
mmumber of sectora to raad 
tapecify drive 
paet dsta trenefer eraa 
3DOS sector raad 
clean up atack 
rterget cluster in DX 
paait on arror 
sget sector number of target cluatar 
gnumber of sectora to reed 
rapecify drive 
data tranafer area 
+008 sector write 
selsen up stack 
iraatore source cluatar 
yabort on arror 
paait after aucceeeful trenafer 
yclean up ateck befora axit 
yaxit with poioter to 'Read Error’ measege 


yaait with 'Writa Error’ measege eddraaa 


in tha diak diractory image for a 
@ one input in DX. 


sEntry: DX = cluater number (2-XXxX) | Eait: EX = eddr of aterting cluatar word 


CF = cleer: match found 


gets t found 


search DIR 


edir2: 
aeerch_DIR 
' 

andprog 


, 
coda 


proc near 
mov ba,DIR_dsta 
add bx,@@ 

mov ca,DIR_entriae 
eub ca,2 

cmp (bx) ,dx 

je sdir2 

add ba,32 

loop adirl 

atc 

ret 

clc 

rat 


andp 
label byta 


ends 
end begin 


yget atacting addraea of directory imaga 


petarting clustar offaat - 3rd diractory entry 


rget maximum number of search loope 
rekip firet two entriee 

340 tha words matcb for thia entry? 
nyaa, then clser CF and axit 

mo, than adjust BX for next entry 
atry next ent. 
gyno match found - get CF and eait 


ymatch found - clear CF 


yand of program - atart of buffer area 


(Figure } ends) 


REM -- BASIC PROGRAM TO CREATE diekprep.CON 

OPEN “diakprep.COM" AS #1 LEN = 1 

FIELD ¢1,1 AS A$ 

CHECKSUM = @ 

POR 18 = 17 176 
LINESUMt = 9 
FOR Jt = 1 7 6 

READ BYTES 
CHECKSUM = CHECKSDM + BYTES 

LINESUMt = LINESDM’ + BYTES 

IF (BYTES < 256) THEN LSET A$ = CHRS(BYTES) 
Pur #1 


NEXT 


J 


READ LINECHECKS 
IF LINECHECK® <> LINESUMG THEN PRINT “Error in Lina";266 + 16 * 1% 


NEXT It 
CLOSE 


If CHECKSUM = 135666 THEN PRINT "Succeeaful ComplationI" : END 
PRINT "COM file ie not validi* : END 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


233, 
121, 
57, 
45, 


225, 1, 
114, 165, 186 
56, 3 

97, ll 
117, lee, 19 
193, 67, ll 
13, 73, dl 
lge, 68, ll 
83, 191, 
114, 
106, 9 





13, 1E, 


99, 
36, 


lll, 
32, 


112, 
3, 104, 
2, 6, 
6, 185, 
S$, 115, 
1, 46, 
6, 116, 
4, 





Te 





Figure 2: A BASIC program that will create DISKPREP.COM. 
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up an entire cluster of disk space. 

When DOS gets a request to put a new 
file on a disk, it searches through its list of 
data clusters looking for those that are un- 
used and can be assigned to the new file. 
The file is then written to the disk, one sec- 
tor at a time, and a 32-byte entry is put in 
the disk directory. Thedirectory entry con- 
tains the filename, the file attributes, and 
such other important parameters as the 
date and time the file was created. Prior to 
DOS 3.0, clusters were allocated on a first- 
come, first-served basis; that is, the search 
for available clusters started at the very 
first data cluster and proceeded sequential- 
ly until one cluster was assigned for each 
one needed by the file. Since file deletions 
usually leave pockets of empty clusters in 
the midst of a span of used ones, long files 





= The FAT is a table of 
entries—one for each 
data cluster—that keeps 
a record of the status 

of each cluster. 


on a much-used disk are rarely stored in 
contiguous sectors. (This is what it means 
to speak of files as ‘*fragmented.’’) Later 
versions of DOS are more selective in 
choosing clusters, but they still don’t nec- 
essarily place all clusters belonging to a 
given file together. 

Obviously, if the operating system is to 
manage disk space and maintain the integ- 
rity of the information stored there, it must 
have some sort of road map to know which 
clusters are used by which files in what or- 
der. That road map is called a file alloca- 
tion table. Each FAT occupies either one 
or two sectors, and it always begins in the 
second sector, immediately following the 


| boot record. DOS considers this table so 


important that it keeps two copies on every 
disk. 

The FAT is a table of entries—one for 
each data cluster—that keeps a record of 


| the status of each cluster. If the FAT entry 


for a cluster is zero, then that cluster is un- 








You already know how valuable your 1-2-3° or 
Symphony’? data is. 

But what if you need your data on paper? Ina 
specific form? Fast? Lotus has the answer. 

It's called 1-2-3 Report Writer.™ It lets you easily 
format and print customized reports, presentations, 
and pre-printed forms. So you can generate monthly 
status reports. Weekly sales analyses. Presentation- 
quality financial reports. Claim forms and invoices. 
Even mailing labels. 




























And Lotus-like commands and simpl ts 
DATA MAILING Mita 
> LABELS The cost? Just $150. 


And you can try 1-2-3 Report Writer for 30 days 
without obligation. If you don’t like it, send it back. 
We'll refund your money. 

What’s more, we'll even send you a free demo disk. 
So you can see how 1-2-3 Report Writer will help you 
make your data do more. 

To take advantage of either offer, just complete and 
return the coupon below. Or call 1-800-345-1043. 


Lotus}2-3 Report Writer 


A Lotus companion for reports, 
Jorms, and mailing labels 
[ Complete and mail to: Lotus Development Corporation, Adanta, 
Georgia 30390-0370 
| To order by phone, call 1-800-345-1043 

C Send me my FREE demo disk (QD 1393) 

O Send me 1-2-3 Report Writer for $150.* 
Payment: —_VISA —_MasterCard 
—Money Order —Check (QD- 1229) 

| (make payable to Lotus Development Corp.) 

| Tunderstand J can return it within 30 days for a full refund. 
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ae IL PC. 
Comerstone.. 
Crosstalk XVI.. 


Freelance.. 
Framework... 

IBM Display Write Ill. 
Lotus. 


Managing Your Money 3 3.0. 0.. 99 


Microsoft Quick Basic... 


Microsoft Word 3.0 
Multimate 3.3... 
Multimate Advantage... 
Multiplan... 


Norton Commander. i aie 


Norton Utilities .... 


Seagate 10mb w/contr. $T213....$375 
Seagate 20mb w/contr. ST225. 410 


Seagate 30mb w/contr. ST238. 
Seagate 20 mb for AT ST4026.... 
Seagate 30 mb for AT ST4038... 
Seagate 40 mb for AT ST4051... 
Hard Drive Partitionin 
IOMEGA BERNOU! 

10 mb w/card...... 

10 + 10 w/card. 

20 + 20 w/card... 
BERNOULLI PLUS................... 
SMe ee a Durapack single he 

ual 
Mountain 20 mb drive card... 
Westem Digi. 10 mb drive card. 


Western Digi. drive card 20 mb....... 


Plus Hard 
Plus Hard Card 20. 
Priam 60 mb AT 


Baron/Millionaire 
Baron’s SAT 
Flight Simu! 
Jet... 

NFL. Challenge... 
Sargon | 

Zor ath tii 


MONITORS 


95 
495 
595 
725 


PRINTERS 


EPSON 
LX 86 120085, 16 NLQ.... 
FX 85 160 ces, 32 NLQ 
FX 286 200 crs, 40 NLA... 


LQ 1000 180crs, coma... 

LQ 2500 326 crs, 108 NLQ.. 

EX 800 s00 crs, 60 NLQ 

RX 100... 

DX 10 Daisywheel ... se 

DX 35 Daisywheel.... se 

420 I 420 cps, 104 NLQ. eee 
OKIDATA 

182 120c8s.. - 


192 Plus 200 ces... 


193 Plus 200crs.. 
2410 asocrs......... 
292 200 crs, 100 NLQ.. 
293 200 crs, “Tosti 


321 180cPs, coma... 
351 240cPs, 100N1Q.. 


NE 
SPECIAL PRICING ......0.sssesssasssrss 
PRIMAG 


E90 
w/Pagemate Ill 
90 CPS Dalsywheel... 
CANON LASER | 
LBPBA1.. 


“2 
TAPES DRIVES 
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MODEMS 
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PC SYSTEMS 
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256 K, 2 Drives Color Monitor & Card .cuscncuninsnmmnne 


XT SYSTEMS 
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TOSHIBA T 1100 Plus.......... 


TOSHIBA 3100.............. 
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Monitor 


AT SYSTEMS 


AT&T SYSTEMS 
6300 
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EVEREX THE EDGE 
GENOA EGA... 


EG. 
SIGMA oa 400... 
SIGMA EGA... 


STB EGA PLUS... 


AST Advanta = 
AST 6 PACK tis V/384K = 
AST 6 PACK PREMIUM w/512K. 


EVEREX MAGIC CARD II w/384K . 
EVEREX MINI MAGIC aioe K 
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FAST 88... sone am 
FAST 88 w/V20........ 
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INTEL Above Board PS for AT w/128K......... 
INTEL Above Board for PC w/256K.............. 
INTEL Above Board PS 

for PC w/64K ee, 
IRMA BOARD... : 
J RAM Ill for PC w/o 
J RAM Ill for AT w/o K... 
J LASER... 
ORCHID PC NET STARTER KIT. 
ORCHID TINY TURBO 286 


MISCELLANEOUS 


KODAK DATA SHOW 
KENSINGTON Masti 


MICROSOFT MOUSE w/PC 


ns We accept VISA, 
Sales Hot Line _ , Mase | 


1-800-438-6039 


BULLDOG 


COMPUTER PRODUCTS 


3241-E Washington Road * Martinez, Georgia 30907 
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used and available to be claimed by a new 
file. If the entry is between FFO and FF7 
hex, inclusive, then that cluster has been 
reserved by DOS, usually meaning it was 
marked *“‘bad’’ during the formatting pro- 
cess. Any other number in an entry means 
that the cluster is in use and, more impor- 
tant, the number itself indicates the num- 
ber of the next cluster in the allocation 
chain. 

Suppose, for example, that the operat- 
ing system wants to find room fora file that 
will take up three clusters and that a search 
for available clusters finds that clusters 5, 
10, and 11 are the first three currently un- 
used. When the file is saved to disk, DOS 
will set the FAT entry for cluster number 5 
to 10, indicating that cluster 10 holds the 
next portion of the file. Following the 





= The starting cluster 
is recorded at offset 26 
in the file’s directory 
entry, in the form 

of a single word. 





same logic, the FAT cntry for cluster num- 
ber 10 will be 11, and the entry for cluster 
11 will be FFFh, which is the number al- 
ways used to mark the last cluster in the 
chain. As you see, a chain of data clusters 
has been mapped in the FAT and the clus- 
ters don’t have to be contiguous. 

How does DOS know which cluster is 
the first in the chain (cluster number 5 in 
this case)? The starting cluster is recorded 
at offset 26 in the file’s directory cntry, in 
the form of a single word stored in low- 
byte/high-byte fashion. Thus a complete 
record of storage space allocated to each 
file is stored in the FAT and in the directo- 
ry, and, by reading the map, DOS can 
write, read, delete, and in other ways ma- 
nipulate files to perform the functions that 
we commonly require. 

Odd though it seems, for reasons of ef- 
ficient use of disk space each FAT entry is 
12 bits in length—halfway between an 8- 
bit byte and a 16-bit word. Thus two FAT 
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o79 
701 
oo4 
6ee 
791 
654 
(Figure 2 continues) 
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Exploring the PC market is a confusing, and often risky, 
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. A\ 1-800-852-5200 i 
‘{ \ 4Z882 pw { 
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entries are stored in 3 bytes in a manner 
that might seem convoluted to a nonpro- 
grammer but that lends itself well to as- 
sembly language interprctation using 
bitwise shifts and logical operators. The 
two subroutines GET.FAT_ENTRY and 
PUT_FAT_ENTRY in the DISKPREP 
source listing illustrate how 12-bit FAT 
entries can be read and written. 


2, 


’ 
194, 
148, 
2, 
2, 
139, 
30, 
21, 
160, 
38, 
22, 
19s, 
139, 
3, 
249, 


(Figure 2 ends} 


DISKPREP IN DETAIL DOS imposes 
several specific restrictions on a system 
disk. First, the disk must contain the hid- 
den files IBMBIO.COM and IBMDOS 
.COM. Second. these two files must use 
the first two entries in the directory. And 
third, IBMBIO.COM must occupy contig- 
uous sectors, beginning in the first cluster 
in the data space. That’s why SYS.COM 











won't work on a disk that already has other 
files on it: when the first file is stored, it is 
given the first cluster and the first directory 
entry—the same areas needed by IBM- 
BIO.COM—and SYS isn’t smart enough 
to rearrange the disk to make room. That’s 
where DISKPREP comes in. DISKPREP 
rearranges the disk to ensure that the two 
hidden files can be placed in the areas 
where they must reside in order to function 
properly. 

DISKPREP begins by parsing the com- 
mand line for a drive specifier. DOS 
makes the text of the command line avail- 
able from within an application by placing 
it in memory beginning at offset 8 Ih in the 
program’s entry-level data segment. Off- 
set 80h holds the Iength of the line. If no 
drive is specified, DISKPREP uses DOS 


| function call 19h to get the default drive 





# DISKPREP rearranges 
the disk to ensure that 
the two hidden files can 
be placed in the areas 
where they must reside. 


and thereafter uses the default as the target 
drive. The drive identifier, whether input 
explicitly or by default, is checked, and 
execution terminates if something other 
than drive A: or B: was specified. This pro- 
vides one measure of assurance that DISK- 
PREP won't try to reallocate space on a 
hard disk. 

Having verified the drive, DISKPREP 
calls DOS function 1Ch to get the address 
of the FAT identification byte, which indi- 
cates the disk format (S-8, S-9, D-8, D-9, 
or other). Each disk format has a unique 
number of available data clusters and lo- 
catcs the FAT, the directory, and the data 
space in different sectors, and DISKPREP 
needs to know what kind of disk it’s work- 
ing on. Peter Norton’s Programmer's 
Guide to the IBM PC (Microsoft Press, 
1985) gives an excellcnt account of these 
specifics. If the disk format is one of the 
four supported by DISKPREP, then addi- 
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NOTHING DOWN. 


Even the best of personal computers 
can have a bad day. Blackouts happen. 
Usually at the worst possible time. 

But power interruptions don’t need to 
be business interruptions. And lost power 
shouldn't result in lost data. Not with the 
POWERMAKER’ Micro UPS from Topaz. 

Designed specifically for hard disc and 
critical-use business systems, Powermaker 
Micro UPS ensures a continuous supply 
of smooth sine wave power even during 


a total blackout. 

And there's more. Powermaker Micro 
UPS also removes spikes and other 
error-producing transients from incoming 
power, protecting your PC’s sensitive 
circuitry. 

So, if your PC needs a little help once 
in a while, give it Powermaker Micro UPS 
protection. For nothing down. Call us 
today at (619) 279-0831, or contact your 


local Square D distributor. 
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Multisync monitor. 
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tional parameters retumed by function call 
ICh, such as the number of sectors per 


| cluster, are stored. DISKPREP stores oth- 


er disk format data it needs at its FOR- 
MAT_TABLE label. That information de- 
fines the length (in sectors) of the FAT and 
the directory, and gives the maximum 
number of directory entries. 

Copies of the disk’s root directory and 
FAT table are then read (via interrupt 25h) 
into memory at the locations specified 
through the routines labeled DIR-DATA 
and FAT_DATA. DISKPREP makes all 
its changes in the disk’s FAT and directory 
on these memory images and only then 
writes the modified images back to disk. 
Thus, should the program encounter an 
unrecoverable error midway through the 
reallocation process, it can abort without 
scrambling the actual disk’s FAT and di- 
rectory entries. Note that FAT_DATA and 
DIR_DATA are not the actual locations 
where the memory images are stored. 
Rather, they are pointers to the holding ar- 
eas and thus serve the same function as do 

. pointer variables in Pascal and C. This way 
of structuring the program saves space by 
placing the noninitialized data areas out in 
the code segment beyond the last byte of 
code. 

DISKPREP next looks at its memory 
image of the disk’s directory to see if the 
first filename in it is IBMBIO.COM. If it 
is, the program assumes that it’s dealing 
with a disk already containing the system 
and asks the user whether the old system 
files are to be deleted. If so, the files are de- 
leted with DOS function 41h. Since that 
function won’t delete a file whose read- 
only bit is set (bit 0 in the attribute byte), 





= DISKPREP checks that 
enough clusters are 
unused to hold the 50K 
(maximum) of system 
“files that will later be 





transferred by SYS. 








DOWNLOADING DISKPREP 


lhe programs that appear in our Pro- 

gramming/Utilities column (as well 
as other programs we publish) can be 
downloaded by modem from the PC 
Magazine Interactive Reader Service. 
There is no charge for this service, but 
users are cautioned that these programs 
are copyrighted material and are made 
available only for individual, noncom- 
mercial use. Making copies for others 
(including placement on other electronic 
bulletin boards), with or without charge, 
is a violation of the Ziff-Davis copyright. 

The modem number for PC-IRS is 
(212) 696-0360. Set your modem and 
communications software to use 1,200 
(or 300) bps, 8 data bits, 1 stop bit, no 
parity. PC-IRS files with a .COM, 
-EXE, or .ARC extension require that 


DISKPREP AT A GLANCE 


Syntax: 
DISKPREP [d: ] 


Operation: 


DISKPREP rearranges the files, direc- 
tory entries, and FAT on floppy disks 
designed to hold up to 360K to permit 


file attributes from 27h to zero. After the 
old system files are deleted, the updated 
FAT and directory are reread. 

The final check before reallocation be- 
gins is a check of free disk space. DISK- 
PREP calls DOS function 36h to check 
that enough clusters are unused to hold the 
50K (maximum) of system files that will 
later be transferred by SYS. 


REARRANGING THE DISK Ona sys- 
tem disk IBMBIO.COM and IBMDOS- 
.COM must occupy the first two directory 
entries, in that order. SYS will transfer the 
two files only if those two entries are un- 
used. DISKPREP begins the restructuring 
process by checking each of the first two 





DOS function 43h is called to change the | 





you also use the Xmodem error-checking 
protocol; our other files (e.g. , with exten- 
sions of .ASM or .BAS) can be down- 
loaded using either regular ASCII or 
Xmodem transmission. 
DISKPREP.BAS, whether typed in 
from the magazine at your keyboard or 
downloaded from PC-IRS, will automat- 
ically create DISKPREP.COM when run 
once in BASIC. DISKPREP. ASM, also 
listed both here and on PC-IRS, allows 
you to modify the program but requires 
you to use a macro assembler (IBM or 
Microsoft) and the following commands: 


MASM DISKPREP; 


LINK DISKPREP; 
EXE2BIN DESKPREP DISKPREP. COM 


—Craig L. Stark 


| retroactively adding the DOS system 


files. Sufficient room is provided for 
DOS versions up through 3.2. After 
running DISKPREP, use the DOS SYS 
command to copy the system files to 
your target disk, and complete the pro- 
cess by COPYing COMMAND.COM 
from your DOS disk. 





directory entries and, for each one that’s 
currently in use by another file, copying 
the 32-byte entry tothe first available entry 
slot and marking the old one available. The 
availability of an entry can be determined 
by checking its first byte. If that byte is 
zero (indicating that the entry has never 
been used) or if it’s OESh (which marks an 
erased file), then the entry is available. 
Any other value is the first character in a 
filename and, at the same time, indicates 
that the entry is in use. 

If an entry must be moved, the program 
calls the subroutine FIND_ENTRY to 
scan the directory image for the first avail- 
able slot. MOVE_ENTRY then copies the 
32 bytes from one ared to the other. Before 
handing control back to the main program, 
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MOVE_ENTRY marks the old entry 
available by setting its first byte to zero. 
This is why DOS answers a DIR request 
before SYS is run with a ''File not found’’ 
message: DOS knows that directory en- 
tries are allocated in sequential order start- 
ing with the first, so when it finds the first 
entry marked as never having been used, it 
‘*knows’’ there are no other files on that 
disk. As soon as SYS transfers the system 
files so that the gap in the directory is 
filled, DOS will once again recognize the 
presence of the other files. (If we were to 
mark the first two entries available with the 
value OESh rather than zero, DOS would 
see our files even before SYS was run. But 
for reasons unknown to me, SYS will 
sometimes, but not always, refuse to add 
the system if cach of the first two entries is 
not marked as *‘never used.**) 

The second system disk requirement is 


| that the file IBMBIO.COM occupy an un- 





interrupted string of sectors, beginning in 
the disk’s first data cluster. There are no 
such requirements for IBMDOS.COM. In 
DOS 2.1, IBMBIO.COM was 4,736 bytes 
long; in DOS 3.2, the length has risen to 
16,369 bytes. To ensure it will work with 
any current release of DOS and with each 
supported format, DISKPREP rearranges 
the disk so that the first 40 clusters are free. 
That number more than takes care of the 
worst case, in which 32 clusters of one sec- 
tor each are required to add the DOS 3.2 
version of IBMBIO.COM to a single-sid- 
ed disk. The additional margin will hope- 
fully provide enough of a cushion for 
DISKPREP to work with future versions 
of IBMBIO.COM. Once the first 40 clus- 
ters are marked available, SYS will suc- 
cessfully perform its appointed mission 
and transform the nonsystem disk into a 


| systemized one. 


To free up these first 40 data clusters, 


| DISKPREP repeatedly executes a series of 
| instructions. Beginning with cluster num- 


ber 2 (the first data cluster), the memory 
image of the cluster’s FAT entry is pulled 
out to determine whether the cluster is used 


or available. If the FAT entry is zero, then | 





it’s available and the cluster need not be | 


moved. If the entry is FFOh-FF7h, then 


| the cluster is bad and the program aborts 
| with a “*Bad sector in sytem area’’ mes- 


sage. If the FAT value is neither of these, 
the cluster is in use and will have to be 


moved, so the process continues. 

The FAT entry just acquired is tucked 
away to be recalled momentarily, and the 
subroutine FIND_CLUSTER is called. 
This routine searches sequentially through 
the data clusters starting just beyond the 
first 40 and returns the number of the first 
available one. The MOVE_CLUSTER 
subroutine then copies the contents of the 
old cluster into the newly found one. Next, 
the FAT entry for the old cluster (which 
was saved a short time before and indicates 
which cluster is next in the allocation 





=» DISKPREP rearranges 
the disk so that the first 
40 clusters are free, 
providing a cushion for 
DISKPREP to work 

with future versions of 
IBMBIO.COM. 


chain) is retrieved and inserted into the 
FAT as the entry for the new cluster. The 
entry for the old cluster is then zeroed, 
marking it unused. 


COMPLETING THE CHAIN | The final 
remaining task is to find the FAT entry or 
directory entry that references the old clus- 
ter and change it to reference the new one. 
Remember that every used cluster is part of 
a chain, and that each link must be pointed 
to cither by another FAT entry or, if it’s the 
first cluster in a chain, by the starting clus- 
ter word in a directory entry. To accom- 
plish the task, all FAT entries are scanned 
for a value that matches the old cluster 
number, and if one is found, it is changed 
to the value of the new cluster. If one is not 
found, then the subroutine SEARCH_DIR 
is called to check the root directory for a 





reference to the cluster, and the reference | 


is changed if found. If the reference is 
found in neither place, then either the old 
cluster is a lost cluster—one that is marked 
as in use but isn’t addressed elsewhere in 


the FAT or directory—or the cluster is ref- 
erenced in a subdirectory rather than in the 
root directory. In either case, DISKPREP 
aborts with an error message. 

(The reason DISKPREP can't handle 
disks with subdirectories is that the pro- 
gram assumes that a valid reference is con- 
tained in the root directory if it can’t be 
found in the FAT. If adisk contains subdir- 
ectories, however, the reference may in 
fact be in a subdirectory. Accessing a sub- 
directory presents additional consider- 
ations from a programmer’s standpoint 
since it is stored as a file.) 

Assuming no problems are encoun- 
tered, then with one iteration of the process 
completed, execution loops back to the 
start and begins examining the next of the 


first 40 clusters. 


When ail the needed clusters have been 
cleared, DISKPREP writes the updated di- 
rectory and FAT back to disk, taking care 
to change both copies of the FAT main- 
tained there. Exit is achieved through DOS 
function call 4Ch so that an ERRORLE- 
VEL code can be returned. To that end, the 
program is structured so that all critical er- 
ror exits are routed through a section of the 
code labeled ERROR_EXIT, which 
beeps, prints a message whose address is 
specified in DS:DX, and sets ERRORLE- 
VEL to | prior to exit. A successful com- 
pletion to DISKPREP retums an ERROR- 
LEVEL value of zero and prints the 
message **System prep completed.”” 


IN CLOSING DISKPREP is, 1 believe, 
a utility that will make your interactions 
with your PC a little more pleasant. Under- 
Standing how it works has, I hope, re- 
moved some of the mystery that seems to 
enshroud DOS's file allocation table and 
other elements of the file management sys- 
tem. Be aware that any program, no matter 
how extensive its testing and use, may fall 
prey to hidden bugs or anomalies. [One 
user has cautioned that ProKey should not 
be loaded in advance of using DISKPREP, 
for example—Ed.] It’s always prudent to 
keep backup copies of important files and 
disks. But when you need to add a system 
to adisk in use, DISKPREP’s the easy way 

ae 


to go. PU 


Jeff Prosise is an occasional contributor to 
PC Magazine. 
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FREE 
WYSIWYG 


The Express Type Processor is a 
sophisticated WYSIWYG software 
package that lets you specify and 
ey typesetting on your IBM 


ne Express is a commercial 
typesetting service that distributes 
the Express Type Processor as a 
service to its customers. 

With Type Express you can use 
your PC as a sophisticated desktop 
publishing workstation - without 
making expensive hardware or 
software commitments. 
WYSIWYG. What-You-See-Is- 
What-You-Get is the key to the 
Express Type Processor. You see 
everything on the screen as you do 
it. Change type size, line spacing, 
column width-anything you like-and 
see the results immediately, 
Overwhelming Features. Compare 
the features of the Express Type 
Processor with other PC typesetting 
software. 

Justification. Automatic hyphenation 
and kerning, Adjustable line, word, 
and letter spacing. Features that 
aren't often found on PC based 
packages, regardless of cost. 
Galleys or Pages. Only the Express 
Type Processor lets you produce 
either galleys or pages. You can 
preview and set type on a traditional 
continuous galley. 

Or layout complete pages. Define 
multiple columns with cut-outs or 
ragged edges. Produce multiple page 
documents. Text will automatically 
flow wherever you specify. And the 
number of columns, pages, or the 
amount of text are only limited by 
your system's memory. 

Integrated Editor. Adding or 
changing text or specifications is a 
snap with the built-in editor. Enter 
text directly from the keyboard, or 
read in an ASCII file produced by 
any popular word processor. Then 
watch it flow into your page. 

Now use the full-featured editor to 
make changes. Search and Replace 
text. Use macros or callouts to 
quickly change formats throughout 
your document. 


Easy to Use. The Express Type 
Processor couldn't be easier to use. 
You select specifications from 
drop-down menus so there are no 
complex codes to learn. On-line 
prompts guide you through all 
operations. Complete typographic 
control is built-in, so you don't have 
to be a typographer to produce 
professional-looking results. 
Hardcopy Proofs. Ready for a 
printout? Your dot-matrix printer 
will produce an accurate hardcopy 
proof et the touch of e key. 
Automatic Communications. 
Done? The built-in communications 
software dials the Type Express 
WATTS line, establishes com- 
munications, and transmits your 
document. CRC error checking 
ensures complete accuracy, of 
course. 

Professional Typesetting. Your 
document is typeset on a high 
performance phototypesetter with 
resolution of over 1200 dots per 
inch. Top quality RC photographic 
paper ensures sharp contrast and 
stability. 

Fast Service. All orders are shipped 
within 24 hours. Specify optional 
Priority Service, and your order is 
shipped the same day by overnight 
express - so you have your finished 
typesetting the very next moming! 
Economical. Complete typeset 
pages are just $10 each. Galleys are 
$10 per foot. A charge of $10 per 
order covers standard shipping and 
handling. And since the WYSIWYG 
software ensures that your job is 
right the first time, you eliminate 
the added costs of revisions and 
corrections. 

No Special Equipment. Use the 
Express Type Processor on any 
PC/XT/AT or compatible with 256K 
of memory and e color or Hercules 
raphics card. Print out hardcopy 
proofs on any IBM or Epson com- 
patible dot-matrix printer. Or use 
any laser printer that supports Epson 
compatible graphics. Transmit files 
using a Hayes compatible modem, 
or submit them on 5 inch diskettes. 


Turn Your PC into a Typesetter 














SOFTWARE 


TYPE EXPRESS CUSTOMERS GET FREE TYPE PROCESSING SOFTWARE. 


Tare Vour PC tate a Typeneiter 


FREE 
WYSIWYG 


Simple Registration. All registered 
Type Express customers get the 
Express Type Processor free of 
charge. To register you just choose a 
billing program that fits your 
requirements, and prepay a small 
initial minimum purchase of type- 
setting. Then start using your PC as 
a powerful publishing workstation. 


SOFTWARE 





What-You-See-Is-What-You-Get | 
with the Express Type Processor. 


Credit Card Accounts. Charge the FEATURES 
$100 initial minimum purchase of TYPE 
typesetting services on your VISA or + Fonts - select from over 200 


+ Size - 5 point to 72 point 


MasterCard. After you have used up 
+ Width - 50% to 200% of normel 


your initial balance, additional 


i i i + Tilt - 0 to 31 degrees 
ee cLifalelsit gd be dilled | MODES OF OPERATION 
Commercial Accounts. Send your : poh 
registration with a $200 company « Multiple columns, peges 
check for the initial purchase of + Cutouts, ragged colainns 
typesetting services. Type Express | INTERACTIVE EDITOR 
will open an account with a credit from rd or ASCH files 


balance of $200. After this balance 
has been utilized, your company will 
be billed on an open account basis. 


° input Keyboai 
¢ Seerch,Seerch & Replace 
* Macros, Callouts 
LINE ENDINGS 


ith valid ph + dustity with/without letterspecing 
amber: oni Type Enwesc rear | + Canter, Ragged Right, Let 

Tici 1 « Wordspace: Mex, Min,Stenderd 
Leanne F HYPHENATION 
No Risk.No matter which program + Autometlc 


you choose, there's no risk. If you 
are dissatisfied, you may cancel your 
registration and receive a full refund 
of the unused balance in your 


TYPE ||| 


¢ Operator Assisted 

* Discretlonery 

PARAGRAPHS 

« indent first line 

« Extra linespece 

ADDITIONAL FEATURES 

* Adjustable mergins 

* Rules - Horizontal, Verticel 

* Keming - Automatic or menue! 

San Francisco, Ca. 94133, 415 362-8266 . aa + edjust plus or minus 
a ee ee ee 


MONEY-BACK GUARANTEE NOT COPY PROTECTED 


Credit Card Orders Call (800) 835-2246 Ext. 220 Anytime 
je Register me as a Type Express Customer and send me the Express Type Processor 





| 





Phone Bnature 
C) Credit Card Account: 7 VISA (I) MC Expires 
Charge my credit card for the $100 minimum initial purchase ol typesetting services 


Card No 
© Commercial Account: 
Enclosed 1s a company check for $200 to establish a commercial account 


| g_ "ype Express, 1230 Grant Ave. #229, San Francisco, Ca. 94133, 415 362-8266 


LEADING EDGE 


Model “D0” — PC-competible, dual 360K 
floppy drives, monochrome monitor, 256K 
RAM. lia 1 parallel port, MS-DOS 
Operating system 


$1,295 
wera in ou $1,795 
Model “D" with 30- 
H.D. & 768K RAM 


AT&T 6300 + 
PERSONAL COMPUTER 
With 512K RAM, high-capacity 1.2-MB 
floppy drive, manochrome, tie ?? UNIX 
pina aon and GW Basic Software 


$2,995 


OKIDATA 
PRICEBUSTERS! 


Okimate 20 Color Printer.......$99.95 
Okidata 182 (WLO Included) ......$239 
Okidata 192 Plus ......00 

Okidata 193 Plus..... 

Okidata 292E with Modul 

Okidata 293E with Module ....$ CALL 


GCGTCCEEE 
NEC MONITOR 


NEC JC1401P3A MULTI-SYNC MONITOR 


$589 


IN STOCK!!! 
KEYTRONICS 


KEYTRONICS KBS151 KEYBOARD 


$169.95 
TT 


DIABLO 
DAISYWHEEL PRINTERS 


D-25 .crcrvesveer00 GP 425 
D-635 ...cccec00000755 
D-8OIF.......-.$1,499 


DERRREREOE 
amok FE: 7.-\ 
COMPUTERS 
TOSHIBA 1100 PLUS 
Wier BOK RAM” $1,995 
TOSHIBA 3100 PORTABLE 
2 i0Me Hard Disk. $3,699 














THE BOTTOM LINE 


MEMORY CHIPS 


64K, each... $ CALL 
256K, each .. .$ CALL 
ENHANCEMENT CARDS 

PARADISE 

Auto-Switch EGA . $439.95 
PERSYST 

Persyst BOB ..... $374.95 
AST 

Rampage 256K.. $299.95 

Rampage AT 512K. . $504.95 

Advantage 128K .... -$369.95 

Mega Plus Il..... . $269.95 

1-0 Mini ...... . $124.95 

5251/11.. .. $579.95 
HARD DRIVE ON A CARD 

Gold Card 20. $565.00 

HARD DISK SUBSYSTEMS 
PC-COMPATIBLE 

Internal — 20-MB .. . $429.00 
Internal — 30-MB .. . .. $479.00 
Internal — 42-MB (5 ‘ms) ...$1,249.00 
Extemal — 20-MB.. ......... $624.00 
External — 30-MB...... a . $675.00 
Extemal — 42-M8 (35 ms) ... $1,444.00 


IOMEGA BERNOULLI BOX 


20-MB (10+10) with card... $1,895.00 
40-MB (20+20) with card .. $2,695.00 
PRINTERS 
TOSHIBA 
Dshiba P361 P/S.. $1,089.95 
Toshiba P321 P/S.... . $529.00 
Toshiba P341........ . $769.00 
CIE 
CIE-3500...... $1,499.00 
NEC 
ELF 360....... $409.95 
8850. ... $1,195.00 
3650. $795.00 


SURGE SUPPRESSORS 


DATA SHIELD 
Oata Shield 85... $59.95 
Oata Shield 100... $68.95 
TAPE DRIVES 
TALLGRASS 
Grasshopper... ..$639.95 


© Standard disk drive configurations: with direct tape 
access for program and OOS command execution 
© IMAGE backup with file-by-file restoration 
TECMAR 





0 ee $1,545.00 
We carry a ‘line of Tecmar products! 
MODEMS 
HAYES 
Smartmodem 300 ... $139.00 
Smartmodem 1200... . $389.00 
Smartmodem 12008 . $329.95 
Smartmodem 2400... $579.95 
Smartmodem 24008. .. $549.95 
MONITORS 
AMDEK 
300A . ..$134.95 
310A... $149.95 
600... $409.95 
722... $539.95 
725. $559.00 
730. $774.95 
PGS 
HX12 $469.00 
HXI2E ...... $555.00 
MAX12E $179.00 
SR12 ; . $599.00 
TAXAN 
TH5... $129.00 
TN6..... $135.00 
7121, ..$152.00 
T122. $159.00 
1220 .$259.00 
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EuRVOMD UC Talpveren ay: 


SPREADSHEET 


CLINIC 


Writing music in 1-2-3, a bug in its regression routine, an imaginative macro use of GET and 


PUT, and printing out multiple MultiPlan worksheets. 





RECALCULATING A SINGLE CELL 

In Spreadsheet Clinic for December 24, 
1985 (PC Magazine, Volume 4 Number 
26), there is a good tip on how to use 
}-2-3's /Copy command to recalculate 
only part of a large spreadsheet. The trick 
is to copy acell or range of cells onto itself. 
While this is a good method for ranges, 
there is a better way to recalculate the val- 
ue of a single cell: just move the cursor to 


that cell and hit F2 (Edit) and then Retum. | 


This two-stroke technique works for both 
1-2-3 and Symphony. 
Randy Mohr 
Omaha, Nebraska 


MULTIPLE WORKSHEETS IN 
MULTIPLAN 


Sometimes I have to print out many Multi- | 


Plan worksheets at the same time. It can be 
a slow process to load and print each mod- 
el individually, waiting for each print job 
to finish before going on to the next. 

A good solution is to make ASCII 
copies of all my models on disk and then 
print them in succession from DOS with a 


batch file. The first step is to print each | 


spreadsheet to disk with the PRINT to 
FILE command. This is much quicker than 
printing to paper. MultiPlan will add the 
extension .SDF (for Standard Data File) to 
these files. 

Now exit to DOS and run the batch file 
shown in Figure I. It uses the COPY com- 
mand to send all files with the .SDF exten- 
sion to the printer. Since everything is 
printed sequentially, 1 can go away and do 
something else until the printer stops. The 
batch file checks to see if there are any 


ECHO OFF 
CLS 

IF NOT EXIST C:*.SDF GOTO BOMB 
COPY C:*.SDF PRN 
GOTO DONE 


sBOMB 


ECHO NO FILES WITH THE EXTENSION .SDF EXIST 
ECHO To Return To The Operating System 


PAUSE 
:DONE 








Figure 1: A DOS batch file that prints all MultiPlan .SDF (ASCII) files. 


.SDF files on the disk and warns you if 
there aren’t. It also cleans up the disk by 
deleting all .SDF files when the print job is 
finished. 
Anthony Kadysweski 
Wilkes-Barre, Pennsylvania 


This tip will work with any program that 
produces clean ASCII files. 


REGRESSION ERROR 
1-2-3 has an error in its regression analysis 
routine. It will give the wrong results when 
you use the option to force the regression 
line through the origin. I have spoken to 
Lotus’s support staff, and they are willing 
to correct the error once they understand 
the mathematics. In the meantime, you 
might warn your readers not to use this op- 
tion. 
Ronny Richardson 
Chamblee, Georgia 





Along with his letter, Mr. Richardson in- 





cluded several pages of mathematics that I 
didn’t understand any more than Lotus’ s 
support people apparently could. Never- 
theless, 1 believe him and will avoid using 
the option that forces the regression line 
through the origin. 


TUNING IN 

It's common to put a beep at the end of a | 
long macro routine so that you don’t have 
to be watching the screen to know when 
the macro has finished running. However, 
with more and more PCs on nearby desks, 
it’s sometimes hard to hear a single beep or 
to distinguish your computer's beep from 
someone else’s. 

Symphony and Release 2.0 of 1-2-3 at 
least offer four different tones from which 
to choose with the macro commands {beep 
1} through {beep 4}. I’ve developed a short 
routine in Figure 2 that plays a little tune. If 
you put it at the end of a time-consuming 
macro, you'll always recognize your own 
machine’s call, even in the most crowded | 





PC MAGAZINE qo eee 9.1986 








@ SPREADSHEET CLINIC 


office. The waits in the macro are not all 
the same length, and if you run the macro 
you'll hear why. 
Brian Underdahl 
St. Louis, Missoun 


] suppose it was inevitable that once Lotus 
gave us more than one tone to ploy with, 
people would sturt trying to write music. 1 
must confess, though, that I didn't recog- 
nize Mr, Underdohl's little creation when I 
played it on my muchiue. 

The musical means at hand are, after 
all, limited. Beep I is close too C, beep 2 
isan A-flat, beep 3 is a B-flat, and beep 4 is 
something like unother C, one octave be- 
low the first beep. You'd think Lotus might 
have given us a uice C-major arpeggio, 
but no. Putting in different numbers after 
"'beep"* wou't buy you more notes, either. 
The series starts over again, with beeps 5 
through 8 the same us beeps I through 4. 

Curiously, the beeps ore of different du- 
rotion. Beeps | and 4 ure slightly longer 
thau beeps 2 and 3, Furthermore, al- 
though you cau put in “rests’’—as Mr. 
Underdalil did—there’ s uo way to vury the 
duration of the tones. Stringiug them right 
after each other doesn't get you one con- 
tinuous toute, but a series. 

You will get an almost-continuous tone 
if you make your macro cause a deliberote 
error by puttiug in u line such os /bbbbbb. 
You'll get six beeps in a row with only a 
very stnoll intervul between them. You can 
use this technique only with the defuult 
beep (beep 1), however, Even so, man isa 
musical beast and will squeeze tunes from 
eveu the most unlikely sources. 





“LEARN MODE” FOR 1-2-3 MACROS 
The macro in Figure 3 lets you record a se- 
nies of /-2-3 keystrokes for later use in a 
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2} {wait 
4}{wait 
4} {wait 
l} {wait 


4} {wait 
2}{wait 
3} 


@nowt+@time(@,8,.5) } 
@now+ @time(8,8,.5) } 
@nowt+@time(8,0,.5) } 
@now+ @time(8,8,.5) } 
@now+ @time(8,8,1) } 

@now+ @time(8,8,.5) } 





Figure 2: A fune-pluying macro far Symphony und |-2-3, Release 2.0. 


macro, just as Symphony does. It stores 
only one keystroke in each cell. To run the 
macro, be sure to give the cells in column 
D the range names to their left in column 
C. You must then create the Z_LR 
N_MACRO range name again, this time 
specifying a multiple range of cells. The 
range must be long enough to hold the 
maximum number of keystrokes you ex- 
pect to put in a macro. In this case, the 
range is 1000 cells long, running from D17 
to D1017, obviously a lot longer than nec- 
essary for most macros. The *‘learn’’ rou- 
tine in E7 will also handle up to 1000 en- 
tries. When you start the macro, you will 
get a menu that lets you choose between 
writing a new macro or playing back the 
one you just wrote. 

The range names in this macro all start 
with Z so that they will be at the end when I 
build a table of range names. This is a prac- 
tice 1 follow so as to segregate my utility 
macro ranges. 

Steven Mangan 
Cedar Hill, Texas 


This is a deft use of GET ond PUT, and the 
macro works exactly as advertised to expe- 
dite the macro-creation process. It's good 
to see people using some of the real power 
thot Release 2 makes ovoilable. This is one 


E PF 





of the cleverest macros to come my way in 
some time. 


COUNTERS AND WINDOWS 

In one of your comments on a submission 
entitled ‘‘More on Date Entry’’ in the May 
27, 1986, Spreadsheet Clinic (Volume 5 
Number 10), you pointed out that the fol- 
lowing construction is a useful tool for 
controlling macro loops: 


/df COUNTER™ COUNTER+1~~~ 


[df vou put that construction somewhere in 
a loop, every time the mucro processor 
gets to it the contents of the cell nomed | 
COUNTER will increase by 1. If you're 
testing COUNTER agoinst a kuown value, | 
you will know to stop the macro when 
COUNTER equols thot known volue— 
Ed.| \ agree, but it's even more useful if 
you tur it around as follows: 


/af COUNTER” COUNTER-1~~~ 


This is a better technique because you can 
now test the value of COUNTER against 
zero, using <, =, or >. Testing against 
zero is more economical than testing 
against a known value because you don’t 
have to set up the macro to accommodate 
that value. 

In adifferent submission in the same is- 


\L 


z_irn_menu 


{MENUBRANCH 2z_1rn_menu} 

INVOKE 

{z_lrn_macro} 

z_learn 
{z_1en_char} 

z_irn_char ] 


z_lren_counter 


3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 


z_lrn_macro 


INVOKE PREVIOUSLY CONSTRUCTED MACRO 


LEARN 


GO INTO LEARN MODE TO RECORD MACRO-PRESS °|° ANO ENTER TO QUIT 


{BLANK z_len_macro}{CALC}{for z_1lrn_countar,@,1980,1,z_laarn} 


{GET z_lrn_char} {IF z_lrn_char=*]") {QUIT} 
{PUT z_lrn_macro,@,z_lrn_counter,z_1lrn_char} 


| Figure 3; A 1-2-3 mucra that builds macras by ‘‘learning’’ entries from the keyboard. 
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@sUM (Al. .A3) 
128 





Figure 4: An undocumented inconsistency between \-2-3 releases. 


sue (‘‘Blanking the Screen During Macro 
Exccution’’), a reader described a tech- 
nique that uses ASCII character 18 in a 
macro in order to switch windows. You 
don’t have to bother with ASCII 18 be- 
cause /-2-3 already gives you the macro 
keyword {window}. 

Frederick Miller 

Carlstadt, New Jersey 


There may be times when it makes sense to 


PRODUCTIVITY 


wardly compatible with tt in almost all re- | 
spects. However, Release 2.0 does differ 
slightly from 1A in the way it handles addi- 
tion. As shown in Figure 4, 1A allows ad- 
dition of non-numeric cells or ranges. In 
| 2.0, however, a formula such as 
+A1+A2+A3 will give you an ERR if 
one of the cells is a label. You can get 
around this problem by using the @sum 
function instead. 


VERSION 2 


+Al+A2+A3 
128 


@sum (Al. .A3) 


128 
SUNDAY 


Barry Horowitz 

New York, New York 
increment a counter, but you are right: it's | 
usually better to decrement it to zero for | CONTRIBUTE TO THE CLINIC 


Share your latest spreadsheet discovery 
through PC Magazine's Spreadsheet Clin- 
ic. We'll pay you $50 for anything we 
print, plus an extra $25 if vou submit it on a 


the reason you give. 

You're also right about the submission 
that uses ASCH 18 in macros. Sometimes a 
quick look in the manual can deprive you 


of hours of creativity. disk. If you send a disk, please include a 
printout of your submission. 
QUIRK IN 1-2-3, RELEASE 2.0 Mail your contributions to Spreadsheet 





Clinic, PC Magazine, One Park Avenue, 


Release 2.0 of /-2-3 has many new func- 
| New York, NY 10016. it 


tions not found in Release 1A and is up- 
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Now there's a simple and inexpensive way to 
get time and date functions automatically on your computer. 
dClock, from Microsync is a real-time clock-calendar which 

enters the date and time into your computer system each time the 
computer is tumed on. An internal battery maintains precise time 
and date functions when the system is shut down. 

dClock fits directly onto your system motherboard and does not 
occupy an expansion slot. 

di k comes with installation software instructions, complete 
documentation, a 30 day free trial period and a I year limited 


warranty. To order dClock call: (214) 788-5198 
$59.95 (Picase add $2 for shipping and handling.) 


MICROY".. 


P.O, BOX 116302 ¢ Carrollton. Texas 75011 
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THE BAD NEWS 
ISN'T THE PRICE. 


Okay, you could have saved thousands 
with Ability,” the $99 integrated program 
that does everything your armload of 
programs does. 

But maybe even more importantly, you 
could have saved tons of time and hassle. 

Because weve combined six high- 
powered PC productivity tools into a 
single, simple package. 

You get full-featured wordprocessing 
with no exotic codes to learn, and what- 
you-see-is-what-you-get formatting, 

Spreadsheets larger than Symphony, 
with all the powerful math and business 
functions you need and the ability to 
import Lotus 1-2:3 files (and formulas 
where possible). 

A forms-oriented database that’s easier to use 
than pfs:file. 

Professional business graphics from your spread- 
sheets and databases with just a few keystrokes. 





Ability: $99, Menu-driven, 
| Migent Pocket 
BRANTLEY | Modem"™and 
Oe ee \  Hayes-compatible 
Ea Se communications. 


Even “slide 
shows” with sound 
on your PC! 
And smooth, 
seamless 
integration 
like nothing 
you've ever 
seen before. 


Other names 





Because with Ability, the table and graph you see in 
the letter aren't just copies pasted in—they'te live. 

So if you change the table in the letter, the 
changes are made in the linked spreadsheet or 
database that contains the underlying data. Or 
change the spreadsheet and the letter is updated 
at the same time. And the graph is automatically 
redrawn to reflect the changes, either way. (Perfect 
for those weekly and monthly reports.) 

And anybody can do it with no programming 
at all, because Ability is menu-driven and uses the 
same instructions in all six applications. 

At just $99, Ability could even pay for your PC 
if you don't already have one. 

Check it out at your local computer store 
or contact: Migent, Inc., PO. Box 6062, 

Incline Village, 
Ae MIG=ENT 
(702) 832-3700. eo 


©Migent, Inc 1986 Ability and Pocket Modem are trademarks of Migent. Inc 
products trademarked by others. 
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‘TURBO 


SOWING THE GOOD SEED 

It is often desirable to generate identical se- 
quences of pseudo-random numbers. But 
Turbo Pascal, unlike BASICA with its 
RANDOMIZE statement, lacks a standard 
procedure to reinitialize its random num- 
ber routine. [Turbo’s RANDOMIZE al- 
ways uses the system time for its seed, like 
RANDOMIZE TIMER in BASICA—Ed.]| 
However, you can force identical se- 
quences of pseudo-random numbers in 
Turbo if you reseed its random number 
generator with identical values at the start 
of each sequence. 

The Turbo random number seed is a 32- 
bit value stored at a particular offset in ev- 
ery program’s data segment. The location 
of the random number seed depends upon 
the Turbo version and the presence or ab- 
sence of 8087 or BCD support. Because 
the seed changes with every call to the ran- 
dom number routine, the program FIND- 
SEED (see Figure 1) can be used to identi- 
fy the offset address of the four bytes of the 
seed. This routine simply notes which 
bytes change after a call to RANDOMIZE. 
For Turbo 3.0 the offsets are 508 through 
511; for Turbo-87 3.0 the offsets are 5)0 
through 513; and for TurboBCD 3.0, they 
are 512 through 515. 

The procedure RESEED, in the test 
program RANDOMLTEST shown in Fig- 
ure 2, provides a way to reinitialize a pseu- 
do-random number sequence in Turbo 
Pascal. Just enter the same pair of numbers 
and you'll get the same ‘‘random’’ se- 
quence every time. 

Ray Pipkin 
Westem Springs, Illinois 








POWER USER 


Handling random numbers in Turbo, initializing variables to zero, push/pop directories in 
Pascal, and preventing keyboard buffer overflow. 


PRODUCTIVITY 








You can also use Mr. Pipkin's method to 
track down other Turbo internal variables. 

Figure 3 provides a chart of some useful 
locations, some of which may need a bit of 


explanation. The text window coordinates 
are stored in two different places, using 
two different formats, The upper-left-hand 
corner’ s coordinates are in the data seg- 











program FINDSEED) 
conet Size = 999; { Look for seed in first 1000 } 
{ bytee of Dete segment. } 
erray_type = arrey[8..Size] of byte; 
Data 2 errey_type ebeolute Deeg : 
Dumpl, Dump2 : srrey_type; 

i : integer! 


type 


ver $o0; 


begin 

dumpl := dete; 

rendomize) 

dump2 := dete; 

Bon is=8 to Size do if Dumpl{i]) <> Dump2{i] then writeln(i); 
end. 


Figure 1: A Turbo program to locote the offset address of the random number generotor's seed. 


Program RANDOM_TEST; 
ver i, jp k : integer) 
Reeponee : cher; 


procedure RESEED(i, j : integer); 
begin 
Memw (Dseg:508):=i; Memw{[Deeg:518):=} {Turbo 3.8 only) 
Memw [Deeg:518]:=i1 Memw|Deeg:512):=j {Turbo-87 3.8 only} *) 
Memw [Deeg:512):=i1 Memw[Deeg:514]:=j} {TurboBCD 3.6 only} *) 
end! 


begin 
Response := 'Y'; 


repeet 
if UpCase(reeponse) = ‘y' THEN 
BEGIN 
write('Enter two integere for rendom number eeed: ')1 


readln(i, j); RESEED(i, j)1 
END) 
write(*Random etream =')1 
for k:=1 to 15 do write (rendom(9) :4)1 
writeln; writeln, 
write(*Re-seed (¥/N) or Quit (Q) ? ')1 
reedln(Reeponee) 
vies: Reeponse in ['Q', 'q']i 
end. 


Figure 2: Procedure RESEED inserts the specified values into the address of the rondom number 


generator's seed. The same seed will always produce the same pseudo-random sequence. 
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RACORE 


gives your PCjr 
; powerful new boost 
...even networking. 


) add PC performance 

) to your PCjr. 
Drive Two Plus™ gives the IBM 
PCjr the performance capebilities 

# of aPC by adding e second drive 
plus enhencements. Your PCjr 

| cen now run PC softwere. 

| The unit includes a parellel port, 
a second 360K disk drive, e clock 

» calender with battery back-up, 


additional power to the side bus and 


a memory expansion slot. 


winomasses, °295° 


» Expand PCjr Memory to 640K 


» RACORE's expansion boerd boosts { 


PCjr memory in 256K increments 
up to 640K. This plug-in board 

- installs in the Drive Two Plus, or the 
10/20 MB expension units. 

} Memory Expansion Board 


26k 5105 six $135 


Choose from 3 popular 

keyboards for your PCjr. 

Keyboerd peckages come com- 
i plete with edapter cebles. 


$8500 
$ 107° 
$ 127° 


Look to RACORE 

Since 1983, RACORE has contin- 
ued to enhance the capability of 

the IBM PCjr. Our most recent 
advence enebles e RACORE 
enhenced PCjr to talk with, work 
with IBM PCs, XTs, ATs end 
compatibles in a local area network. 


We call the product LANpac jr. 
$295” per node. 


To Order or for intormatign. 
CALL TOLL FREE: 
1-800-325-1833 except CA 
1-800-847-8417 except UT 


PC Style 
AT Style 
5151 Style 


BBS: (801) 363-8720 ez i 


% RACORE 
; Computer Products Inc. 
Corporate Offices 
170 Knowles Drive 
Los Gatos, CA 95030 
FRACORE. Dawe Tan Cat: Lavieee bare oeeree 
trademarks of RACORE Computer 


f IBM PC XT AT of Pop ae roger 
1BM Corporati 
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DSeg: $08 
DSeg: $01 
DSeg:$04 
DSeg: $05 
CSeg:S16A 
C8eg: $16B 
D8eg:$06 B 


left X coord for 


DSeg: $08 
DSeg: $09 
DSeg: $0A 
DSeg:$0C 
D8eg: SOE 
DSeg: $10 
DSeg: $12 
DSeg: $FC 


Figure 3: A partial list of Turbo internal variables. 


ment, and the locations are numbered | 
Starting with 0. The lower-right-hand cor- | 
ner is stored in the code segment, and its 
locations are numbered starting with I. 
The timing variable serves to make ‘‘de- 
lay’’ statements take the same amount of 
time regardless of CPU speed. The Turbo 
initialization code checks the speed and 
stores a-delay value in this word. A normal 
PC gets 240 or 242, and faster machines 
get higher numbers. All of these values ex- 
cept the random number seed are valid for 
the PC-DOS Version 3.0 of Turbo, Turbo- 
87, and TurboBCD. 


ZEROING VARIABLES 

Turbo Pascal does not zero out variebles 
when a program starts. This can cause 
problems, especially if you are accus- 
tomed to a compiler that does initialize | 





program seroDemo; 


PRODUCTIVITY 


Attribute ueed for NormVideo 
Attribute used for LowVideo 


current window, etarting with 0 


top Y coord for current window, aterting with 0 
tigbt X coord for current window, eterting with 1 
bottom Y coord for current window, atarting with 1 
current TEXT mode (7=mono,3=CO86,éc). 

current color/ettribute byte 

SPP if in TEXT mode, elee current grephice mode 
left X for GraphWindow 

top Y¥ for GrephWindow 

tight X for GrephWindow 

bottom Y for GrephWindow 

timing value ueed by *deley” 

WORD = random number seed 





variables to zero. I’ve created a general- 
purpose routine, therefore, that automati- 
cally and easily sets everything to zero 
(and strings to null) when the program 
starts. To do this I include two dummy 
variables, zero] and zero2, at the begin- 
ning and end of my VAR declarations. 
This allows me to use the same procedure | 
over and over in different programs. The | 
procedure ZERO uses Turbo’s FillChar to | 


fill all of the data space with zeros. 
Richard Harwood 
Sumter, South Carolina | 


Mr. Harwood’ s original routine used an | 
array of bytes declared ABSOLUTE at the | 
same address as zerol. However, using 
FillChar, as I have done in modifying Mr. | 
Harwood's submission (Figure 4), is 
much faster than zeroing bytes in an array 


ver eerol 2 bytes {plece all program verieble after eerol & before eero2} 


2 reels 
XBoolean :; booleen; 
maeeive 
XS8tring =: etring[80]; 
eero2 3s byte; 


procedure ZERO; 


+ errey(1..36008] of integer; { ¢ 68K errey) 


Pilcher (eerol, ofe(zero2) - ofe(eerol) + eizeof(eero2), 8); 


end; 
begin 


WriteLn('Veriehlee pot yet Anitieliesd =~ veluee ere gerbege'); 
@! 


WriteLn('Zerol 
WriteLn(‘xReal 
WriteLn(‘xBoolean 
WriteLn('XString 
WriteLn(' Zero2 
ZERO; 

WriteLny 


exStrings'*')¢ 
*,Zero2) 3 


WriteLn{ NOW all veriebies heve been initielieed'); | 
| 


WriteLn('Zerol 
WriteLn('xReel 
WriteLn('xBooleen 
WriteLn('xstring 


WriteLn('Zero2 ,Zero2); 





Figure 4: A Turbo program that demonstrates the procedure ZERO, which automatically 


initializes all variables to zero. 
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PC TECH JOURNAL— 


INPUT THAT’S 
INDISPENSABLE 


A @ s systems builder, integrator and 
| overall expert in the IBM PC field, 
you're called on every day to give recom- 
mendations and advice that calls for sub- 
stantial expenditures, and professional 
risks. 

You can’t afford to be uninformed or mis- 
informed. You must be current on every- 
thing from the ever-growing complexity 
of PC capabilities to communications to 
graphics to the latest micro-to-mainframe 
linkage information to the function and 
value of new products to incorporate into 
your system. 

PC TECH JOURNAL is THE magazine that 
keeps you at the forefront of your rapidly 
changing profession. It is written for YOU, 
the systems expert, and it speaks to YOU in 
your language. 

Just as business consults you, YOU should 
consult PC TECH JOURNAL, the magazine 


FOR systems experts, BY systems experts! 


Plus, your subscription to PC TECH 
JOURNAL includes the special PC 
TECH JOURNAL Directory issue, a 
comprehensive guide to IBM/MS DOS 
products and index to PC TECH 
JOURNAL articles. 


ibscribe today and save 50%! 
‘ 


Use the attached Order Card, or cali Toll- 
800-852-5200 for fast service. 


Free, 1-€ 
13 issues (one year) ent $26.70 SAVE 50% 


26 issues only $53.35 
Savings based on annual single-copy rate of $53.35. 


TE@H 


gehen 





A MEGABYTE FOR DOS! 





MicroWay is the Coren leading retait 
er of 80878 and hi igh performance PC 
upgrades. We stock a complete selec: 
tion of 8087s ope tun from 5 to 12 
MHz All of our coprocessors are 
shipped with a di nostic disk and the 
best warranty in the business - one 
year! We also offer daughterboards for 
socketless computers (NEC PC) and 
287Turbo which increases the clock 
ed of the 80287 from 4 to 10 MHz 

ur NUMBER SMASHER/ECM™ runs 
at 12 MHz with a ates be RAM 


and achieves a thro 
flops with 87 SASICyINLIN Ll NE intel For: 


SPEED UP yours Gh 


OR AT COMPATI 


| WITH 287 TURBO fo MHz 


A2D-160" Micselven aGall netsalic) Board 
performs 160,000 12 bit Anal poll Conver, 
sions per second! Includes re drivers. The 
fastest 12 bit A to D board available. For the IBM 
PC XT and compatibles. $1295 
87SFL™ Accurate and fast Scientific Sub- 
routine More than 145 functions: 34 
Elementary Fens, 18 Probability and Statistical 
jratidon Number cenarators. ae E, ny 

toe at Si(x), P(x), vx), B(x.a), 1.(a,b), art x, 
C(x), Jz), V(X), Lofz] 2) K(x), A Bits), KF x). € 8i' , lf 
rx, DOI x, ker, x, wk x, ae EO, Fela ) E(p ia), 
Tela. cee 2), Age ay als 8), Ha(X), 
T(x), SS (x ‘2 (x) and many more. 
Callabla from RAN: paral BASIC andC. Ist 

modula $250, 2nd on $100. 

MATRIXPAK™ Besa a MEGABYTE! 
Whitten In assem our runtime pack- 
age accurate! merits matrices at very 
fast judes matnx inversion and the 
solution of <ataanecus linear equations. Cal+ 
abe frog BM ons Fortran, MS, 7, OF 
87 BASIC/INLINE. 


S7FET Written In assembly la 
SET Wie, ieee bee 
es 


Inverse 

psx on arrays which Mngt Pp to 512 

Ns auto correlations, 

hamming conolex vocr mulpicatin and com 

tadial conversions. Callable hone 
S7FFT-2" performs two-dimensional FFTs. 

for image processing. Requires 87FFT $100 


AOm =10) 6°) 
Kingston, Mass. 
02364 USA 
(617) 746-7341 


tran, or Microsoft Fortran Software re- 
viewers consistently cite MicroWay 
software and 8087 expertise as the 
bestinthe industry! Our customers fre- 
quently write to thank us for reconr 
mending the correct software and 
hardware to meet their specific needs. 
They also thank us for our Sarey 
anor ! In addition to our own pi 

ich support the 8087 and 
goss? we noch the largest vari 
specialized software available For 
more information call us at 


61 Fee 


NUMBER SMASHER/ECM™ 
THE FASTEST ACCELERATOR 
CARD AVAILABLE 
ives you 12 MHz speed in two modes. 
704K 'or or igi megabyte of “Extended 

ional Me ” MEGASWITCH 
Kalan and MegaDOS software make it 
possible to run DOS applications with 
up to 1015K using PC compiters, Auto- 
CAD and Lotus 1-2-3. Does a re 
quire EMS software. Total t- 
ible... from $599 for 512 aod: 54 
Mite to$1199 with one megabyte and 


7-12. 
Cooling Fan (for 12 MHz)........ $80 


Wagyu 
8087 Support 


For the IBM PC, PC XT, PC AT and Compatibies. 


MegaPage’ The sine prey Ine RSENS EMS! board 
wh 


es of cootrunning, 

Ende aa drain CMOS installed includes 
k, print spooler, disk cache, and EMS driv 

ers. For the IBM PC, XT & compatibles.... $549 


DFixer™ Our disk utility which thoroughly 
checks PC or AT hard disks for bad sectors end 
updates the MS DOS file allocation table accord- 
ingly. Solves the AT hard disk problem! ... $149 


DOptimizer™ Optimizea the way your hard 
disk or mires tine up accesses 
by recombining fragmented fi 

DCache™ Our disk caching software speeds 
up your I/O by storing repetitively used tracks in 
memory. amount of memory used can be 
selected in 64 Kbyte banks $49 


eels [DEBUG Contains all the 


perting BOG 0ae bear 4 
code Pode & ceoiey 87! UG debugger.$1 
OBJ —ASM™ A multipass object module trans- 
and disassembler. Produces assembly larr 
gusoe 2 iwtnoe which include public ex 
temal symbots and labels commented with cross 
references Geel for for patching object modules for 
which source noe available. $200 
87 BASIC™ includes patches tothe IBM BASIC 
or MS Quick Basic Compiler for USER TRANS 
PARENT 8087 support Provides super fast per 
formance for all numeric operations Including tng- 
onometrics, transcendentals, ecration <0 subtrac- 
tion, multiplication, and division: each $150 
87 BASIC/INLINE” converts the output of 
the I8M IC Compiter into optimized 8087 
inline code which executes up to seven times fast- 
er than 87 BASIC. Supports separately iled 
inline subroutines Requires the the IBM BASIC SIC Con 
pe Vereen. 1 end a Macro Assembier. Pecies 


RTOS - REAL TIME OPERATING overeat? 
BOS ie a mutt mer mia, ng realtine oper, 


ines, In LINK-86, ites copes Libee, Onee, 


and MicroWays 87DEBUG. Runs on the IBM-PC, 
XT, PC-AT and COMPAQ. $600 


INTEL COMPILERS' 
FORTRAN-86. 


ASM-86. 200 
‘Requires RTOS or IAMX-86. Ail Intel compiler names and 
IRMX-86 TM inte! Corp. 


8087 UPGRADES 


ean Leis ea scan Se wae 
com; fa ram accurate 
installation | instructions ti 


8087 5 MHz 


For the 18M PC, XT and compatibles. 


For Wang AT&T, DeskPro, NEC, Leading 


80287-3 5 MHz 


For the IBM PC AT and 286 compatibles. 


80287-6 6 MHz 


For 8 MHz AT compat 


80287-8 8 MHz 


For the 8 MHz 80286 accelerator cards. 


64K RAM Set 150ns.... 
256K RAM Set 150ns. 
256K RAM Set 120ns. * 
128K RAM Set PC AT.............. $49 
287Turbo™ 10 MHz ff you own an AT, 
Deskpro 266: or AT compatible, this is the card you 
need to 0 get reasonable numeric performance. It 
your 80287 socket and Includes aspe- 
Sivan 10 MHz 80287. The card comes in 
ree configurations The IBM AT version Inciudes 
a hardware RESET button $450 
meth iaile| MHz 
88 Turbo" is a stubby card which includes 
Kk Calera end e speed controlier wich 
he speed of your motherboard from 4.7 
to 7. Mie Its use requires 
ed 8284. Typi 


plu 
cial 


Ing 
running at full 
Optional 8087- 

286 TurboCache”™ This accelerator for the 
Boe Seo eee sb Beek tad '86/ 
processors to provide ams Calor specs 
increase of 3:1 for most programs Call 

fications and benchmarks. 


Call for our complete catal 
software which supports the 


In London, plaase phona 541-5466 
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= TURBO POWER USER CopyWrite 


backs up 


individually. Note that you can zero evena | TURBO PUSH AND POP copy protected 
large data segment this way. | also insert- | For those who'd rather not have yet anoth- software 

ed the dummy variable ‘‘massive,’’ which | er TSR program eating up its share of 

has the effect of making the data segment | RAM, there is an alternative to John and... 

over 6OK in size. Friend's PUSHDIR and POPDIR pro- atlas it from F; | 


hard drive 


Get the protection of 
CopyWrite, the utility that 
backa-up hundreda of 
copy-protected buainesa and 
educational programs, pius 
the convenience of ZeroDisk, 
the program that runs moat 
leading titles from a hard 
drive; ail for the reguiar 
CopyWrite price of $50.00 U.S. 





{ PUSS. PAS 

Sy Seals Lubkin 71616 ,1573 

Compils this to @ .COM fils end put PUSH.COM somewhsre on your PATH. Then 
PUSH will save the current dirsctory in e@ fils, end you can return to thet 
directory with the POP commend. 

Requirss Turbo 3.8 or grester, DOS 2.8 or grestsr. 


} 
Col 


net 
StackPilsNamse'C:\CDSTACK.DAT'; { Chsnge to whatever sesms eppropriste } 





Type 
StackElementeString|66}; 


Ver 
Ss StackElement; 
SteckFile;: Fils Of StackSlement; 
Is Integer; 


Segin 
Assign (StackPile, StackPil sNams) ; 
($1-} Reset (StackPils); (SI+} 
If IOResult<>@ Then 


8sgin 
{$I-) Rewrite(StackPils); ($I+} 
If IORssult<>@ Then 
Segin 
ei A error -- cannot open stack fils'); 
alt; 
End} 


8nd; 
Seek (GtackPile, FilsSise(StackFils)); 
\ GetDir (0,8); 
\ Por IseLength(8)+1 To SizeOf(S)-1 Do S[I):=08; 
Write (8tackFils,8); 
P cr cee ( Seechese) 
ind. 


For credit card ordera; cali 


(416) 961-8243 


or return coupon below 


Trade-in oider versions of 
CopyWrite & ZeroDiak for 
$18.00 U.S., by returning the 
original diskette to 

Quaid Software Limited. 

3} requiremente are en IBM PC, XT or 


] ore memory end et leeet 1 


Figure 5: PUSH.PAS pushes the current directory ontoa stack file. 











{ POP. PAS 
@y @sls Lubkin 71016,1573 
Compile this to @ .COM file and put POP.COM somewhere on your PATH. Then 
POP will return you to @e okesctory pace seved with ths PUSH commend. 


Requires Turbo 3.@ or grestsr, DOS 2.8 or greeter. i! 


CopyWrite $50.00 U.S. $ 
Revision $18.00U.S. § 


Revision orders must be accompanied by 
the original CopyWrite or ZeroDisk diskette) 

Check Money Order 

AMEX VISA MASTERCARD 


Const 
StackPileNeme='C:\CDSTACK.DAT'; { Chenge to whatever seems eppropriets } 


type 
StackSlemsnt=String[66]? 


Ver 
S: StackElement; 
BtsckPils: File Of StsckSlement; 
Is Integer; 


Card No 
Expiry Date 
Neme 
Compeny 
Address 
City 

State 


Signeture 


@sgin 
Assign (StackPile, SteckPil eNeme) ; 
{§1-} Reset (StackFile); (§I+} 
If IORssult<>8 Then | 
Begin 
WritsLn('Stsck empty’); 
@alt; 


End; 
Sask (StackPils,FileSiss (SteckPile)-1); 
Resd(StackFils,&); 
Seek (StackFils, PileSizs (StackFils)~1) + 
Truncate (StackFile); 
TseFilsSizs (StackPFils); 
Close (GtackFils); 
If 198 Then Erese (StackPile); 
ChDir (@)3 


45 Cherles Street East 
Third Ftoor. Dept. 203 
Toronto. Onterio M4Y 182 


SLY) 4161 961-8243 
Figure 6: POP .PAS restores the directory on the top of the stack file. Quaid Software Limited 
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gramming/Utilities, Volume 5 Number 
10). The programs PUSH.PAS and POP 
.PAS, shown in Figures 5 and 6, do the 
same thing as Mr. Friend’ s utility, but they 
keep the subdirectory stack on disk using 
Turbo's directory management routines. 
These programs were submitted by Bela 
Lubkin of Aptos, California. 

Ifyou use PUSH and POP, you should 
include a line in your AUTOEXEC.BAT to 
delete the stack file ifitis present when you 
power up. That way you'll start with a 
clean stack. The command 


DEL C:\CDSTACK.DAT > NUL 


will do the job, redirecting the output to 
NUL so you won't have to see the error 
message if the file is absent. 


NULKEY.PAS 

The usual way Turbo programs determine 
ifa “‘special’’ key (e.g., a function key or 
an arrow key) has been hit is to test for an 











PRODUCTIVITY 


PROGRAM Nul_Key_Demo; 
VAR C, D : Char; 
PROCEDURE Enable_Nul_Key; 
BEGIN 
IF Mem[CSeg:$885] <> 27 THEN 
BEGIN 
WriteLn('Wrong version of Turbo Pascal'); 
Halt; 
END; 
Men (CSeq: $885] 
END; 
BEGIN 
Enabl e_Nul_Key; 
REPEAT 
Read(Kbd, C); 
IF C = #9 THEN 
Read(Kbd, D) 
ELSE D := #83 
IF C = #8 THEN ee ae key ', D) 
ELSE WriteLn('Normal key ', 
UNTIL C = #27; 
END. 


s= 0; 


Figure 7: A procedure that self-patches any Turbo program to return a NUL rather than an ESC 


character for special keystrokes. 
LITTLE. 








No matter what kind of computer paper you need, you 
can find it from Oxford.® We make one of the widest assort- 
ments of computer paper around, including six different 
grades and four different sizes. 

And to make sure you not only get the kind you want, but 
the amount you want, we also make three different size 
packages. Including a convenient small size, especially de- 
signed for PC users. 

@ ESSELTE 


© 1986 Esselte Pendaflex Corp. Oxford" 15 a registered trademark of Esselte Pendaflex Corp. 


The point is, computer paper shouldn't be something you 
have to spend a lot of time looking for. That’s why we offer 
as much (and as little) as we do. 

Look for Oxford the next time you buy computer paper. 
And for a free 50-sheet sample package of letter quality 
Oxford paper, write to: Evelyn Pierce, Esselte Pendaflex 


Corporation, Department P-C-2, 71 Oxford’ 


Clinton Road, Garden City, NY 11530. 
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What can you expect for $1000? 


As prices for PC-compatibies come down, 
your chances of buying e lemon go up. The 
fact is, a iot of seeming bargeins can turn out 
to be expensive traps. 

That's not to say a reiiabie, full-feetured 
PC for $1000 is impossible to find. You just 
have to know where to iook. And what to 
look for. 

At PC Designs, we've built e reputation of 
knowing where to look for the finest, most 
reliable components and offering them in 
easy-to-assemble kits. Tbe result has aiways 
been higher performance at a lower price. 

Even at $995 complete, our new PC is no 
exception. 


The Plain Truth 


We cell our new XT-compatible The Plain 
Vanilla . . . an bonest computer et an bonest 
price. But don’t be fooled by the name—or 
the price. The Plain Vaniila outperforms any 
other computer in its price range, and some 
costing a lot more. 

Listen to what Paul Bonner of PC Week had 
to say about The Plain Vanilla:  . . at $995, 
The Plain Vanilla represents an incredible 
bargain for a standard XT-compatible”” 

So what do you get for $995? 

Pure Performance 
© IBM PC-XT competible BIOS 
© 640K on-board RAM 
® intel 4.77 MHz 8088 Microprocessor 
© 135-watt 110-220 VAC power supply 


© Two DS/DD floppy drives with controller 

© High-resolution amber monochrome 
display 

° Merce grephics compatible display 


c 

© “Switcheble” AT-style keyboard 

© Two parallel ports, two RS232 serial ports 
and game port 


ANNAN 


Be. 


Li eashel 


—— eee ee ~ 


Actually, there's a lot more. Like e built-in 
clock/calendar with battery back-up, 
support for an optional 8087 math co- 
processor, RAM disk software, a print 
spooler (along with several useful public 

main programs) and a hinged, metal XT- 
style case with six expansion slots. 
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Its Complete 

As with all PC Designs products, The Plain 
Vanilla comes to you complete (a lot of PCs at 
this price are just skeletons—you have to add 
a monitor ora ke ora graphics board or 
... you get the idea). 

If you should want to id 
let us know. We have a full fine exciting pe- 
ripberals at equally exciting prices (How ex- 
citing? Call us and we'll tell you in detail). 

In fact, if you'd like to enhance The Plain 
Vanilla right away, order it with a 20 mega- 
byte hard disk for just $1,404, 


Call Us Now 


One thing is as plain as day: There's a lot of 
demand for a PC this good at a price this rea- 
sonable. So call us now at our Tulsa bead- 
quarters and order your Plain Vanilla, And 
remember to ask ebout our 30-day risk-free 
policy and our one-year warranty. 

The Plain Vanilla from PC Designs. It’s just 
plain incredible. 


2504 N. Hemlock Circle 
Broken Arrow, OK 74012 
(918) 252-5550 
And now in New York, too: 
19 Rector Street, Suite 2705 
New York, NY 10006 


(212) 514-7280 


system, 
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& TURBO POWER USER 


ESC character from the keyboard with an- ory before compiling it toa .COM file, nor 
other key waiting in the keyboard buffer. can you run it repeatedly in memory. Run- 
ee eee |(n) lithelkeystiokes ESC | | Pear yensonn med 
pear iee cro Sores | and, ‘arewvailing in the p rare Me eeacreeste, Nene 
eee eee eateries Keyioarc butter, your | ek p ee rerceren ae 


board buffer, however. If the keystrokes Turbo program is likely 





ESC and ‘';"’ are waiting in the keyboard SHARE YOUR TURBO POWER 

buffer, for example, your Turbo program 1 1 Tell the world about your latest Turbo Pas- 
is likely to interpret them as if you had hit to interpret them as if cal programming and applications lips 
the Fl key. DOS doesn’t have this prob- you had hit the F1 key. through Turbo Power User, and we'll pay 


lem, as it returns an ASCHO (NUL) for the | you $50 for your trouble, plus an extra $25 
first character. The IBM keyboard never if you submit it on a disk. If you do send a 
produces the NUL character alone, so|~ ——~—~—~—~S~S~CS*S=<“C~S*‘“‘CS;CSS!~~OLCCOC*«XS;#C#C#AiS«,; zp ase ‘include a printout of your sub- 
there’s no chance of confusion. Any Turbo | (either the plain version or those with BCD | mission to ensure agains! damage in tran- 
program can do the same, with the help of | or 8087 support). Immediately after pro- | sit. Mail your contributions to Turbo Pow- 


a tiny patch. cedure Enable_Nul_Key runs, the spe- | er User, PC Magazine, One Park Avenue, 

Figure 7 lists a procedure by Jim Hol- | cial keys will return NUL as their first 
lenberg of New York that will self-patch | character instead of ESC, eliminating the | —————__ 
the program containing it. You must com- | key-stacking problem. Do note, however, | Neil J. Rubenking is a professional Pascal 
pile it with PC-DOS Turbo, Version 3.01A | that you must not run the program inmem- | programmer. 


New York, NY 10016. Pu 











Profit from your Software Productivity... 


...while reducing your development time. Sourcewriter and Professional COBOL make your applications 
more powerful and your company more competitive. You can create visually attractive applications quickly 
and easily with Sourcewriter, our interactive application generator. And then run, test and maintain 
the code with Professional COBOL—our fully integrated high performance programming environment 
which includes ANIMATOR, Editor, Build and Library facilities. 


MICRO FOCUS 


2465 East Bayshore Road, Palo Alto, CA 94303 
Telephone: (415) 856-4161 










~ , 




















Yes, I’m interested in the widest range of development products for PCs. PCM 12-9 
Single-user. Multi-user. PC DOS UNIX RT PC. Other 
Programmer Workstations: Development Tools: Name. 
D VS COBOL Workbench O ANIMATOR 
D Professional COBOL O FORMS-2 Title Phone, 
UO CO-Graphics 

Compilers: O CO-Maps Company 
1 VS COBOL Compiler 0 CO-Math Address 
O High Performance Level ICOBOL 1 micro/SPF 
DO Level 1] COBOL/ET Application Generator: Cy State I hy 
0 Mac COBOL D Sourcewritet Send to: Micro Focus, Inc., 2465 East Bayshore Road, Palo Alto, CA 94303 


Level SE COBOL VS COBOL Worbbench ANIMATOR, FORMS 2, Professional COBOL. CO Mops Mec COBOL ond CO Grophore.ore rodrmarte cl Merve Foes Lemited eoireSPF we 0 repietored sradecarh of Phases Steotvare. Ine Soaccewriter 9 srademerh of Sahrorsght Pyetems Limised 
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Meanwhile, our competition is still in the pits. 


These days, to win the “advanced tech- 
nology” race, you have to have great per- 
formance onda great price. 

At PC Designs, wa've aarned quite a rapu- 
tation offaring just that. Our componant 
computer kits have consistently blown the 
doors off of averything in their price range 
(and many costing a lot mora). 

But our new 8MHz AT is the best example 
yet of suparchargad power at a sub-compact 
price. That's why we call it The PC Designs 
Turbo AT. It takas tha checkared flag for par- 
formance, yat it costs just $1575 complate. 
(Compare that to tha “limited” ATs that 
aren't even race-ready—you have to supply a 
monitor and display card). 


What's under the hood? 


At tha haart of our Turbo AT is a supar-fast 
8MHz 80286 microprocessor. But that's just 
the beginning . . . read on: 
e Fully IBM “AT” compatibla BIOS 
* Optional 6MHz operation 
© One Magabyte on-board RAM 
© 192-watt power supply 
° Optional 80287-8 math coprocassor 
© Two Cantronics parellel ports and two 
RS232 asynchronous communication 
ports 
* Princaton Graphics MAX-12 amber mono- 
chrome display 

° High resolution monochrome graphics 
display card 

¢ Choica of 360K or 1.2 Megabyta floppy 
driva (with combination oaay hand. disk 
controllar) 

As usual, there's alot more. Like a SETUP 
program that configuras avarything from 


RAM siza to video adapter type, a CMOS 
clock/calendar (with battery back-up), AT- 
style case and chassis (steel, not plastic) and 
a low-profile, IBM “selectric’ type AT-com- 
patible keyboard. 


, 








Pes, 





Something Special 

That's a lot for just $1575. But there's one 
very special componant we didn't list that you 
won't find anywhere else: The proven com- 
mitmant to its customars PC Designs is fa- 
mous for. We originated the component com- 
puter kit idaa so we could assura you of tha 
best performanca at the best prica. So if you'd 
like to upgrade, tall us what you want to do— 
chances are, we've got the components you 
heed ata price that will astonish you. 

With thase kind of features at such e low 
prica, our new Turbo AT is going to move 
very fast, indeed. So call PC Designs today 
at the number below and place your order 
(And whila you're at it, ask us about our 
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risk-free, money back guarantae and one- 
year warranty). 

Tha PC Designs Turbo AT . . . Fast-lana 
performanca at a sub-compect price. 


Special Offer 


Place your order befora Jan. 1, 1987 
and get our new Enhanced Graphics 
Adapter for just $175. 

Our new EGA is fully IBM-compati- 
ble and gives you all tha versatility and 
power of en IBM Enhanced Graphics 


Adapter, a Color Graphics Adaptar and 
a high-resolution Monochrome Display 


Adapter. And, thanks to some very pow- 
arful VLSI chip developmant, it offars 
all this ona half-size expansion board. 
* 256K high-spaad video display 
buffer memory 
© RAM loadable charactar ganarator 
© ROM BIOS compatibla with 
IBM EGA 
° 32-pin faature connector 
® Light pen interface 





- 


PC 


2504 N. Hamlock Circla 
Brokan Arrow, OK 74012 
(918) 252-5550 
And now in New York, too: 

19 Rector Street, Suite 2705 
New York, NY 10006 
(212) 514-7280 
PC Designs Tech Bullatin Board: 
(918) 254-0354 


Acting ton Computer Products gives you the 


best ey on 


IBM PC 


2 Drives, 256K 
Monochrome Monitor 


$1225 
$1465 
$1625 


2 Drives, 256K, 

Color Monitor 

2 Drives, 256K, w/10MB 
Monochrome Monitor 





Bm PCs... 
IBM XT 


1 Drive, 640K, 

20 MB Hard Disk, 
Monochrome Monitor 
1 Drive, 640K, 

20 MB Hard Disk. 
Color Monitor 


$2250 


$2495 


...and COMPAQ too! 


COMPAQ PORTABLE 


2 Drives, 256K $1595 


1 Drive, 256K w/20MB $1999 


COMPAQ DESK PRO 


1 Drive, 640K w/20 MB 


COMPAQ 286 


DESKTOP — 1 Drive, 256K 


w/30 MB, Monitor $3295 


BOARDS 


HERCULES 
GRAPHICS CARD 


HERCULES COLOR CARD . 


PARADISE AUTOSWITCH.. 
QUADRAM EGA..........0 sees 
AST ADVANTAGE W128 a 
AST RAMPAGE ..........06000ceeee . 
AST RAMPAGE AT ......... 
INTEL ABOVE BOARD.......... 
ORCHID TINY TURBO. 

AST 5251-11 


MODEMS 


HAYES 1200 
HAYES 1200B ALONE............. 
HAYES 1200B W/SOFTWARE $335 


. $365 
.. $299 


HAVES 2400.00.00... ce ee 


MONITORS 


AMDEK PRINCETON 
$145 MAX 12,.. $159 
$399 HX12E.... $505 
$505 SR12..... $565 

THOMPSON 


$555 


$329 


NEC MULTISYNC.... ............-- $589 


Green or Amber Monitor $2255 
PORTABLE — 1 Driv 
256K, 20 MB Hard Disk $3750 


* ISSUE HIGHLIGHTS «x 


AST 6PACK EVEREX NEC MULTISYNC 
PLUS 384K THE EDGE MONITOR 


$189 $219 $589 


HERCULES PRINCETON 
COMPATIBLE HX12 MONITOR 
GRAPHICS CARD (mel cable) 


$95 $415 


SEAGATE PC MOUSE 
20MB KIT W DR. HALLO HI 


FOR PC XT 
$395 $104 


EPSON FX 286 


$469 


EVEREX 300'1200 
INTERNAL MODEM 
W SOFTWARE 


$125 


SOFTWARE 


$205 D BASE IIl PLUS 
$229 FRAMEWORK 

$289 
$239 
$205 
$289 
$145 
$ 59 
$319 
. $499 


WORDPERFECT 41 .. 
WOROSTAR 2000.... 
WOROSTAR 2000+ 
WOROSTAR PRO... 
MULTIMATE . 
MULTIMATE ADV 
VOLKSWRITER Ill 
TURBO LIGHTENING 
R BASE 5000. . 
REVELATION 


LOTUS 123... 
SYMPHONY 
HARVARD TOTAL 
PROJECT MGR 
SMARTCOM Il... 
CROSSTALK .. 
NORTON UTIL 





IBM AT 


1.2 Floppy, 512K, 
20 MB Hard Disk. 


Monochrome Monitor $2925 
1,2 Floppy, 512K, 
20 MB Hard Disk, 


Color Monitor 


$3150 


DRIVES AND TAPES 


10 MB Tape Back Up........ $399 
20 MB Tape Back Up for AT . $499 
60 MB Tape Back Up for AT . $749 


360K Floppy for AT ......... $115 

360K Fioppy for PC/XT...... $ 99 
SEAGATE 

20 MB Hard Disk Kit 





30 MB Hard Disk Kit. 
30 MB for AT......... 
40 MB for AT 


PRINTERS 


EPSON 
$225 LQ800 
.$355 LQ 1000 
-$469 LQ 2500...$1069 
$489 EX1000..... $699 


OKIDATA 


ML192 IBM 
hi jee PLUS... 


PROPARINTER .. 
PROPRINTER XL. 





| # PAUL SOMERSON 





PRODLETIVITY 


USER-TO-USER 


Avoiding batch mishaps, speeding up graphics displays, adding VAX-like pseudo-commands, 
and customizing SETUP.COM triggers. 


BATCH FEEDBACK 

Gary Later’s program GETNEW.COM 
(User-to-User, Volume 5 Number 16) pro- 
vides a useful way to implement an inter- 
active batch file in which a letter typed on 
the keyboard sets the ERRORLEVEL to 
its corresponding ASCII value. However, 


character typed. Since batch files execute 
painfully slowly, even on a hard disk sys- 
tem, an impatient user may repeatedly 
press the key until a response is seen. 
These extra keystrokes are stored in the in- 
put buffer and may cause undesired effects 


Mr. Later’s program does not echo the | 





N GETNEW. COM 
A 

MOV AH,@ 

INT 16 

OR AL, 29 

MOV DL, AL 
MOV AH,@2 


INT 21 
MOV AH,4C 
INT 21 


RCX 
16 
Ww 

Q 











Figure 1: Script for modified version of 
GETNEW.COM. Emer this script into an 
ASCH file called SCRIPT using an ASCH word 
processor (such as SideKick’s notepad) or the 
DOS COPY CON: command. Leave a blank 
line before RCX . Make sure DEBUG.COM is 
on your disk or PATH to it. Then get into DOS 
and type DEBUG <SCRIPT to create the file 
GETNEW.COM. 


once control is passed to a program. 

A simple modification of GETNEW | 
that provides feedback to the user by echo- 
ing the character typed is listed in Figure 1. 
Since most users leave CapsLock off and 


echo off 
trestart 


type menu.txt 

getnew 

echo ...Wait... 
errorlevel=114 goto errmsg 
errorlevel=113 goto q 
errorlevel=185 goto errmsg 
errorlevel=184 goto h 
errorlevel=183 goto g 


if errorlevel=97 goto a 
serrmsg 

echo Invalid response. 

goto restart 

sa 

echo Running [program a]... 








ced\[subdirectory a] 
[batch instructions to run program a] 


goto restart 


sb 

echo Running [program b]... 

ed\ [subdirectory b] 

[batch instructions to run program b] 


goto restart 


[etc.] 
:q j 
cls 
prompt type HELP for menu$_$n$g 


Figure 2: Listing of batch file HELP BAT, to be stored in the root directory. This program may be called by AUTOEXEC to provide a user-friendly 
| startup menu and will display a menu whenever the user enters HELP at the DOS prompt. 
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QuickBASIC Just got quicker with 


= QuickPak 


QuickPak is a superb collection of enhance- 
ments, subroutines, and instructional mate- 
nal designed to help you get the most out of 
programming in BASIC. 

@ Powerful assembly language routines to 
give your programs more speed, more 
power, and full access to all of the DOS 
and BIOS services. 


SORT all or part of a string array with 
one command! FIND any string or 
sub-string within an entire array re- 


gardless of capitatization — accepts 
wildcards READ directones into your 
programs from any drive or path. 
READ/WRITE disk sectors — create 
your own DOS utilities! CLEAR or 
SCRQLL any partof the screen MANY, 
many more programs included. 

@ Professionally written QuickBASIC rou- 
tines and functions for inputting text, 
dates, and numbers. Menus, scroll-bars, 
date/time functions, much more. 

@® The Assembly Tutor — a complete guide to 
learning assembly language from a BASIC 
perspective. Learn how to create your own 
routines and extensions. 

B® Tips and Tricks book — packed with clever 
ideas and techniques to help you be a 
better programmer. 

You get all this, all of the source code for 

every program included, and a thirty-day 

money-back guarantee for onty $69 00. 


No royalties, not copy protected, of course. 
\ = b 


y 

‘y 
\ CRESCENT SOFTWARE 

64 Fort Point St. 

E. Norwalk, CT O68SS 

h {203} 846-2800 

QuickPab requires Microsoft QuickBASIC or BASCOM 
DOS 2 Cor higher Visa, M/C, C O 0 , or checks accepted 
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COMPUTERS 


SAVE 20-40% 
Off List On All 
TANDY® And RS Equipment. 


i 
4 
a 
& 


Call For Latest Prices 
On America’s #1 PC, 
XT, And AT 
Compatible Machines! 


FOR COLORADO owe 
a) 
seeetrg | Sw 


RESIDEN 
CALL 3032499125 HOURS Mon F, 


INFORMA N 
CALL TOLL FREE FOR ORDERS 





1-800-44SHACK 


Great Western ELectRonics 
228 E. MAIN, MONTROSE. COLORADO 81401 
CIRCLE 255 ON READER SERVICE CARD 





PRODUCTIVITY 


| @ USER-TO-USER 


work with lowercase letters, I’ve modified 
the program to convert all input to lower- 
case. If uppercase conversion is preferred, 
replace the 


OR AL,20 
with 
AND AL,DF 


The listing in Figure 2 is a batch file 
program that uses GETNEW to run any of 
| a selection of programs listed on a menu. 
| To speed execution, the menu is stored in 
| an ASCII file MENU.TXT (Figure 3) in 

the root directory. This batch file can re- 
| place a number of smaller files used to call 
| individual programs. Since each batch file 
replaced uses 4,096 characters of storage 
ona hard disk regardless of how small it is, 
the savings in disk storage space can be 
considerable. 





Edward B. Borden 
Smithtown, New York 


This modification can come in handy if you 
run your batch files off floppies or slow 
hard disks. But it's far more efficient to 
create a small RAMdrive when you boot up 
(the DOS VDISK.SYS will handle the job 
| just fine), copy your important batch files 
| to the RAMdrive, PATH to it, and execute 
everything out of memory. We recently set 
| up a demonstration with a 30K batch file 
| (!) loaded into a RAMdisk, and it flew. 
The technique of using the TYPE 
MENU.TXT command rather than a string 
of ECHO statements to display a long 
menu is a good one, as is leaving the final 


to do this 





as the request. 





run [program a] 
run [program b] 
run [program c] 


h run [program h] 
q exit this menu to DOS 





carriage return off the last line of the .TXT 

file that acts as a prompt. (Don’t omit car- 
riage returns from final ECHO com- 
mands, however, or DOS won't execute 
them properly.) 

By the way, the 4K minimum file length 
applies just to XT hard disks under 2.x; an 
AT running DOS 3.x, gets away with files 
half that size. 


FASTER SLIDE SHOW 
I’ve adapted a trick you printed in this col- 
umn several months ago (Volume 5 Num- | 
ber 10) to produce a very smooth BASIC 
slide show program. The BASIC 
BLOADer normally reads a graphics 
screen off a disk directly to the screen buff- 
er. This approach gives a very slow (7.5- 
second) and messy screen update. 
However, using a combination of the 
PUT statement and VARPTR function 
with BLOAD creates a fast and smooth 
slide show program. First, ] use the state- 
ments below to create my screen data files: | 


1890 DIM A(4808) 
a (Screen-creating code} 


2968 GET (8,9)-(319,199) ,A 

210 DEF SEG 

228 ADDRESS = VARPTR(A(6)) 

230 BSAVE "SCR1.", ADDRESS, 16004 


I then use the following statements to dis- 
play the graphics screens: 


168 DIM A(4000) 

118 ADDRESS = VARPTR(A(@)) 
128 BLOAD “SCR1.", ADDRESS 
138 PUT (8,0),A,PSET | 


| 


This method updates the screen in less | 





When in DOS, type HELP to get back to this menu 
Type letter (a through h or q): 


Figure 3: Listing of ASCII file MENU.TXT stored in root directory. The file ends after the : on the 
last line without acarriage return, so thot the input letter to be echoed will appear on the same line 
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Open 7 days a week 
(703) 847-4740 (800) 642-2395 


Visa, MC, CHOICE, AE 
Leasing, Renting & 
Financing available 


“Editor's Choice” 
ITS Turbo XT 


Information and 


Technology Services, Inc. 
Micro Systems Specialists 


“Serving the Natio Ce f 
oe 8478A Tyco Rd., Vienna, VA 22180 


and the World” 


Software 
SUPERCALC 4 
SUPERPROIECT + 
WORDPERFECT 4.1 
DBASE 3 PLUS 
FRAMEWORK II 
RBASE 5000 
RBASE SYSTEM V 
CROSSTALK XVI 
REFLEX 
TURBO PASCAL 
TURBO PROLOG 
TURBO LIGHTNING 
NORTON UTILITIES 
MS WINDOWS 60MB PRIAM AT 
MS QUICKBASIC BERNOULLI DUAL 
MS C-COMPILER 10 
MS WORD BERNOULLI DUAL 

20 


Drives 
$220 20 MB TANDON 
$255, 100MS 
$224 20 MB SEAGATE 
$440 
$399 
$320 
$396 

$9 
$96 
$42 
$60 


Printers 
EPSON FX.286 
EPSON LX-80. 
EPSON FXA5 
EPSON LQ800 
EPSON LQ. 1000 
NEC P46 
NEC P-7 
NEC P-5 
NEC P-5XL 
PANASONIC 1091 
PANASONIC 1092 
PANASONIC 1592 
STAR NX-10 
STAR NL-10 
STAR SG-15 
STAR SD-10 
BROTHER 1509 


CITIZEN MSP-10 = Rated 8.8 by InfoWorld 
20MB MAYNARD CITIZEN MSP-15 . —_ 


| 
HCARD CITIZEN MSP.20 5 \ 44MB,28ms Access Hard Drive 
Free 8SMHz Math Coprocessor 


iS] WORM 220MB CITIZEN PREMIERE 
12 MB FLoppy, 640K Ram 


$35 INT. 35 
1S] WORM 220MB TOSHIBA P321 
EXT TOSHIBA P341 2 Senal/1 Parallel Ports 
ClockiCalendar, AT Keyboard 
DOS 3.1, Basic, System Guide 


TEAC 360K DRIVE TOSHIBA P351 
$2,895” 


QUME 360K DRIVE FUJITSU DL-24 
6OMB ARCHIVE COLOR 
TAPE FUJITSU DLP24 
60MB ARCH EXT. FUJITSU DM9I 
AT FUJITSU DX2100 
6OMB GENOA TAPE FUJITSU DL2400 
60MB SYSCEN OKIDATA M182 Chi 
20MB INTERDYNE OKIDATA M183 64K 150ns set of 9 4 
EXT. OKIDATA M192 GAK 120ns set of 9 Ba) 
OKIDATA M193 256K/150ns setof9 $28 
OKIDATA M84 256K /120ns svt of 9 sl 
OKIDATA 2410 64x4 $4 
PRIMAGE 90CPS. WRK Paggyhack $5 
MB7AS sliy 
ROBT $e 
M2R7 SMI $215 
RO287 HM 
MRT BMI 
BOQST Turbo 


The $895 ITS 
Turbo XT trom 
Intormatiin and 


as Technolgy 
Servoces ts our 
“best huy™ 
recommendation. 
PC MAGAZINE $ 895°° 


OCT. 14, 1986 
ab SPERRY 
PC/T 


$405 


65MS $435 
30 MB SEAGATE 

RLL $544 

$573 

$651 

$792 
$1273 
$1395 
$1450 
$1175 
$1350 


$1939 


20 MB ST4026 AT 
30 MB ST4038 AT 
40 MB ST4051 AT 
80 MB ST4096 AT 
40MB PRIAM XT 
60MB PRIAM XT 
40MB PRIAM AT 


WORDSTAR 2000 
WORDSTAR 2000 + 


$2594 
20MB PLUS 


HARDCARD $626 


Easy Business 
ce i stems 
GENERAL LEDGER 
ACCOUNTS 


RECEIVABLE $325 


$1227 
$325 
$1125 
$1239 
$413 
S407 
sol 
$230 
$413 
S3K3 
S554 
$713 
$1976 
$1045 


$935, 
Other Systems 
SHARP PORTABLE $1195 
SPERRY MICROIT = $1795 
SPERRY IT $1895 
(BM PC AT $2740 
(BM XT $178 
TOSHIBA 3100 
10MB. 
SILENT PARTNER 
BIOS AT S226 
1800 PLUS AT $1395 


Laser Printers 


$510 


JRAM 2 

JRAM 3 
ABOVEBOARD 

JRAM AT 

JRAM AT3 
ABOVEBOARD 

JLASER MODULE 

INTEL. 
ABOVEBOARD 


Monitors 
AMDEK 310A 
AMDEK 722 
NEC MULTISYSNC 
MAGNAVOX TTL 

AMBER 

SAMSUNG AMBER 
XTRON AMBER 


$150 
$549 
$631 


PRIMAGE 90 Wi3 
BINS 

PRIMAGE 100 

PRIMAGE 100 3 
BINS 


SaUKD 
$1345 
$1281 
$110 


silo $1575 


AST RAMPAGE 512K 
ORCHID CRAMRAM 
256 
ZUCKER BOARD 
AST 6 PAK 
PLUS WISE 


QUADBOARD W384 $205 


WIBASE 
SANYO AMBER 
PRINCETON 
COLOR RGB 

MONITORS 


TOSHIBA LapTop 


T-1100 Plus 
(DUAL FLOPPY) 


$1695” 


@ 256K Ram Memory 

© CMOS 80C86 Run- * 
ning at 7.1 MHz © Two 
720K 3.5” Floppy Drives 
® One Expansion Slot « 


TOSHIBA Keyboard © LCD Display © 

Color Graphics/Monochrome Composite 
Card © One Parallel and Serial Port © Clock Calendar 
© External Floppy Drives Optional. 


$110 
$135 


$CALL 


$305 


Specials 

1200 BAUD MODEM = $125 
2400 BAUD MODEM = $250 
XT CASES 345 
150 WATT POWER 

SURF. we 
AT STYLE KEYBOARD $79 
5151 STYLE 


KEYBOARD $7 


CANON Al 

CANON A2 

HEW-PACK 
LASERJET 


$2005 
SUBS 


V-20 5MIlz 


$2295 


HEW-PACK LASERJET 


VALS 


se 


HEW-PACK LASERJET 


+ 500 
QMS KISS 
XEROX 4045, 


® IBM AT Compatible 

© 512K of RAM 
expandable to 1MB 

® 1.2MB Floppy 

© AT Keyboard 

© Documentation and 
Diagnostics 

® Made in the USA 
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$3955 
$1995 


SCALL 


ersnlagts 
ya 


ne’ 


11349" 








Compatible Computer 


Mumtech 3 MB RAM Exp OK 
PCA 8 MHz 640K 20 MB 
PCA © Mrz 640K | Roppy 





{GM PC AY 512K 2678 
Compog Deskpro 266 52K 9196 
1M PC XT B4OK ees 
{8M PC 286K 1086 


Transportable Computer 





—_ 
LE: yy 
Compaq Portabie 266 3100 
Compou Portobie Computer oes 
Compeg Port Ii Mooel 4 316 
Compas Portable Plus 1695 
Lap-Size Computer 
a 
aN 
TmeaTioo CTD 
Toshiba MOO+ 1798 
Toshiba T300 3806 
{8M Portable 1879 
Floppy Disk Drive 
Teac $S8V 360K se 
eos FG, 1248 108 
Touhiba HO 040 360K 6 
Toshiba ND O80EG, | 2M8 149 
Fuptu 360K * 
Hard Disk Drive 





Seogote $1225 2088 Kit 
Seogete $1238, 30M9 Kit 


ama 





CUSTOMER SERVICE 





YES, YOU CAN! @ 


PC AMERICAN MAKES IT POSSIBLE FOR YOU! 


HARDWARE 





Accounting 
f= 



























































Sous 


Alternative Mass Storage 
Bemoum Box 20+20+80 Fd 
Everex Stream 60 ext tad 
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Wordstar 2000 MicroFro. 
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Most Promising 
Software 


FEES 


Jovetin, Jovetin 
Microsof Windows, Microsoft 


The difference between 
PCAmerican and ather suppliers 
‘s our service We guarantee low 
prices, corry products thot ore 
fully backed by manufacturer's 
worranties ond offer customer 
service and fechnical support 

Yes you cant it's easy fo do 
business with PC American We 
offer terms fo quolified institu- 
Hons, accept mojor eredit cards, 
wire fronsfers, checks, and cash 

Yes you can! Give us a call Lat 
us make it possible for you 


TERMS We accep! COD, coshier 
check, Visa, Moster Card, 3% extra 
‘on American Express, wire transters, 
Opproved PO's. All equipment cor: 
fies new factory warranty Prices ore 
subject to change Any return item 
must be accompanied by a return 
authorization number and descrip- 
ton IBM. Compoq, Seogote ore 
Fegistered trademarks of their re- 
spective companies. 


HOURS 
MONDAY — FRIDAY 
8:30 — 5:30 
SATURDAY 
10:00 — 2:00 





peAmerican 


Marketing, Inc. 


17151 Newhope St Suite 104 Fountain Vay, CA 92708 


1714-95 





7-3904 
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@ USER-TO-USER 


than a second. It still takes about 7.5 sec- 
onds to BLOAD the graphics information | 
into memory, but you can display one | 
screen while the next one loads. 
Jack Grasham 
Portland, Oregon 


PRODUCTIVOIY 


command, but they are much more logi- 
cally oriented. 

I created four batch files called 
UP.BAT, DOWN.BAT, OVER.BAT, 
and HOME.BAT, which I store on a 
RAMdisk and use as if they were actual 
DOS commands. 


To goto the parent directory (the one up 
above the present directory), just type UP 
and hit Enter. To go to a subdirectory | 
called DOS (located down below the 
present directory), just type DOWN DOS. 
Use OVER to move from the present di- | 
rectory to one having the same parent 


We adapted the technique in the DEMO- 
LOAD.BAS program listing in Figure 4.A 
normal BLOAD is slow because it has to 
read the image off a disk and interleave the 
odd and even scan lines. It s much faster to 
assemble the information first and then 
move it quickly from one part of memory to 
another, as done here. 


SUBDIRECTORY NAVIGATORS 

VAX mainframes offer several predefined 
symbols that greatly simplify movement 
through a hierarchical directory structure: 
UP, DOWN, OVER, and HOME. These 
pseudo-commands aren’t significantly 
faster than VAX/VMS’s SET DEFAULT 


BACKUP 
POWER 


199 
119 
120 
138 
148 
159 


' DEMOLOAD.BAS -- Jack Grasham 
DEF FNS$(Z)=MID$(STR$(Z) ,2) 
SCREEN 1:CLS:KEY OFF:DIM A( 4080) 
PRINT “First we'll make 3 screens" 
PRINT “(Hit any key to continue) * 
WHILE INKEYS="":WEND:CLS 

FOR B=1 TO 3:FOR Cel TO 23 

PRINT STRINGS( 49 ,48+B) 3: NEXT 
CIRCLE (168,92) ,68,B,,,4/5 

PAINT (169,92),B 

GET (@,9)-(319,199) ,A 

DEF SEG:ADDRESS=VARPTR(A(Q@) ) 





1698 
178 
188 
1998 
208 
2198 





Figure 4: DEMOLOAD program (for color systems only) that creates three graphics screens and 
then loads them rapidly onto the screen. 





Uninterruptible 
Power Systems 


‘Clary Corp.’s OnGuard 600VA has the makings of 
the perfect UPS: it’s functionally invisible. Whether 
or not line voltage is available, it constantly supplies 
up to 600VA of nearly pure sine-wave power at an 
almost unvarying 120 volts. No UPS is more unob- 


trusive than the OnGuard?’ 
-WINN L. ROSCH 


P.C, MAGAZINE 
SEPTEMBER 16, 1986 


* On-iine operation, static bypass switch and sine-wave 
output. 

e Fifth generation, high frequency PWM technology reducing 
size and weight by over 50%. 

© Meets FCC Part 15-Ciass A, NEC and iEEE 587 standards. 


CIRCLE 152 ON READER SERVICE CARD 
AMICIUARKR’ 
Vv 4 
4LARS VUNUUANY 


CLARY CORPORATION 
x609 





* ULL. listed. * $1995.00 


Avallable In 500VA° 600VA, G00VA 1000VA 


320 West Clary Avenue 
& 1200VA Sizes. 


San Gabriel, CA 91778 (818) 287-6111 
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(move over to a directory on the same lev- 


simply displays the current directory.) 


ECHO Move down to where? 


el). HOME will return you to the root di- This is DOWN. BAT: : END 
rectory. This is OVER.BAT: 
Pee BAT: tf al’ ®" GOTO NODRSPEC E 
ann *™ CHO OFF 
me cD 81 IF "81° == °" GOTO NODRSPEC 
BD. cD cD. .\8l 
: GOTO END cD 
(The CD command lacking an argument :NODRS PEC GOTO END 
:NODRS PEC 


BSAVE "SCR"+FNSS$(B) ,ADDRESS, 16994 
CLS:NEXT 
§esseeeseesassessssessessssesses= 
PRINT “Now we'll quick~load them" 
PRINT "(Hit any key to continue) * 
WHILE INKEYS="":WEND 


ADDRESS=VAR PTR (A (8) ) 
BLOAD “SCR1",ADDRESS 
PUT (6,8) ,A,PSET 
BLOAD “SCR2",ADDRESS 
PUT (@,0),A,PSET 
BLOAD “SCR3",ADDRESS 
PUT (8,8) ,A,PSET 





THE LAST SPORTS GAMES YOU'LL EVER NEED! 


“If you're looking for the most realistic simulation around, 3 
IN 1 FOOTBALL should be your first draft choice.” , 
—The Chicago Tribune 
“(BASKETBALL is] another real winner from Lance Haffner 
...@ must addition to your library’* 
—The Guide To Computer Living 


Didn't like the way last season went for your favorite team? Here's your 
chance to do better as the coach. Or imagine the possibilities of dream match- 
ups like the ‘72 Miami Dolphins vs. the ‘85 Chicago Bears or UCLA with 
Aicindor going against Patrick Ewing and Georgetown. How about the '86 
Celtics against anybody? Now YDU can know the the outcome of some of 
the greatest sports matchups that never were! 

3 IN 1 FOOTBALL 
© with Stats Compiler for each player and team * you choose from 
14 offensive plays and 6 defensive formations 
© includes 176 college teams, the 28 NFL teams and 14 USFL teams 
bis the ’85 season PLUS 174 great college and 189 great pro teams 
of the past 


FINAL FOUR COLLEGE BASKETBALL & BASKETBALL: THE PRO GAME 
© Includes Stats Compiler © you determine starting lineup, substitu- 
tions, shot selection, passing, offensive and defensive styles of play 
and more ¢ the College game includes 292 teams from the '85-’86 
season plus 70 all-time greats ¢ the Pro game features the 23 NBA 
teams from °85-'86 and more than 100 great teams of the past 
OTHER PAST SEASONS’ TEAMS DISKS AVAILABLE AND 1986 FOOTBALL 
TEAMS READY PRIOR TO PLAYOFFS AND BOWL GAMES. 

Available at your focal dealer or send check or money order for $39 99 each. 

Visa and MasterCard accepted on phone orders only Please add $2.00 for postage 

and handling. 

COMMODORE—APPLE—AMIGA—IBM aad compatibles 


LANCE HAFFNER GAMES 


P.0. Box 100594 © Nashville, TN © 37210 © 615/242-2617 
3m 1 Football also available for 
Atari 520ST, Mactntosh. and Atan 800/800XL/130XE 


E FOR THE APPLE -FULL COUNT BASEGALL' 
CIRCLE 324 ON READER SERVICE CARD 








ECHO Move over to where? 
: END 


| And this is HOME.BAT: 


ECHO OFF 
cD\ 
cD 


When using DOWN.BAT or 
OVER.BAT, be sure to enter the name of 
the subdirectory where you want to end 
up. If you don’t specify one, the batch file 
will ask you where you want to go. (VAX 
symbol commands at work are not nearly 
So polite; they respond with a very sarcas- 


PROTECT YOUR COPIES 
OF PC MAGAZINE 


Moke your collection of PC Magazine a handsome addition to 
your office or home—and protect and organize your capies for 
easy reference! 

PC Magazine Binders and Cases ore mode of duroble, luxury-look 
leathérette over quolity binder boord, Custom designed for PC 
Magazine, every order receives FREE tronsfer foil to mork dotes 
ond volume numbers. 


FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 


-..-._.---— 


revert | PC MAGAZINE 


> 4 P.O. Box 5120 - Philadelphia, PA 19141 1 
~ Please send (I Binders 1 Coses Quontity 


(Figure 4 ends) 





















Hold 












‘ale Poyment enclosed $__.* Add §] per order ! 

on individual for postage & handling. (Outside USA, add $2.50 per | 

= rods. $8.95 unit ordered, US currency only.) I 
na A Chi 7 3 

é en | DAnex Vea CMC (MiimomorderSi0) | 

1 Card No. Exp. Dote____ 

] Mri MirsJMs. ] 

please prethinome SSS 

| Address. | 

| I 

jet yc i 

reference. $795 each; | 





3.95. 


3 for $22.95; 6 for $4 
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SUPER HOT. 








SuperCom - 5589 


Now Corporate Marketing Inc. brings you a super 
value on their SuperCom Turbo XT® For only 
$589, this reliable IBM® compatible runs virtually 
all software - including Lotus 1-2-3 and dBase 
lll. SuperCom is twice as fast for less than half 
the price, and it's also available in our AT? model. 
We're confident enough to offer a 30 day money 
back guarantee, as well as a one year limited 
warranty on parts and labor. 


With over 17 years of experience and full inven- 
tory of all major computer products, you can 
depend on Corporate Marketing Inc. for the most 
competitive prices, immediate deliveries and for 
professional factory trained technical support. 


The heat Is on for SuperCom. 


Call 1-800-345-2292 


In Michigan Call 313-857-3861 


CORPORATE MARKETING INC. 


2655 Orchard Lake Rd. 
Suite 133, Sylvan Lake, MI 48053 


® IBM, XT and AT are registered trademarks of International Business 
jachines Corporation. 
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Attention all FX80, FX100, JX, RX, & MX owners: . 
ady own half of 
‘a great printer ¢= 


A = 


You 


Now for $79.95 you can own 
the rest. You see, today's new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp 
as a daisy wheel. And font switch- 
ing at the touch of a button in over 
160 styles. But now, a Dots-Perfect 





_.. Sere 


upgrade kit will make printer 
work like the new models in min- 
utes— at a fraction of their cost. 
And FX, JX and MX models will 
print the IBM character set, too. 
So, call now and use your Visa, 
MasterCard, or AmerEx. Don't 
replace your printer, upgrade it! 


1-800-368-7737 


In California: 1-800-831-9772 


of 
letter with 
Dots Perfect 


&Dresselhaus 
837 E. Alosta Ave, Glendora, CA 91740 Tel: (818) 914-5831 : 


An upgrade kit for EPSON FX, JX, RX, & MX printers “11 


leer whoa 


Dots-Perfect 


g 


EPSON 1s a trademark of 
EPSON America, Inc 
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TRACK 
TAPE 


Our “TAPE CONNECTION” system is used by hundreds of companies for meiling 
lists, report fillng, check processing, sales anelysis, off-line printing, and exchang- 
Ing large deta base files with e mainfreme. Our system feetures: 


* Attach to most IBM PC compatibles 
¢ Cobol, Fortran, BASIC, and C support 
© 600 NAZI, 1600 PE, end 6250 GCR 
© Trenster rete is 1-4 MByte/Minuta 
¢ Block lengthe up to 65K 

« ANSI, IBM, DEC, end DG supported 
¢ Support for most record typee 

¢ Multivolume end labeled tapee 

¢ Select epecific recorde to trensfer 
© Record reformetting end trensistion 
© Herd disk backup utility 

© Support for many tape drive modele 


The price for controller card, ceble, end 
tranefer software is only $795. The op- 
tional tape dete reformatting utility is 
$195. Several model tape drives are 
aveilable for $2700 to $9200 depending 
on feetures. 


Since 1982, we have installed thousands 
of diskette end tape conversion systems 
et customer locetions eround the world. 
Ceil us today for help in connecting a 
9-track tape system to your IBM PC. 


Flagstaff Engineering 


1120 W. Kalbab « Flagstaff, AZ 
86001 « Telephone 602-779-3341 
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tic ‘‘Really, to where?” prompt.) 

If you are using aRAMdisk, you 
should copy these files to it. If you are not 
using a RAMdisk, be sure to place the 
batch files on a directory specified by the 
PATH command in your AUTOEXEC 
.BAT file. 

Michael B. Williams 
Virginia Beach, Virginia 


These are actually useful little batch files, 
especially if you have a long list of second- 
level subdirectories (like \FIGURES\ JAN, 
FIGURES\FEB, FIGURES\MAR, etc.) 
buried under a few level-one directories, 
and you frequently jump around from JAN 
to MAR to FEB. Be sure to store these 
batch files in a subdirectory that’s includ- 
ed in your PATH, so DOS can find them. 





SECOND SHIFT 

I find the SETUP.COM program 
(Programming/ Utilities, Volume 5 Num- 
ber 12) one of the handiest utilities yet. 
However, I had to make a few minor 
changes to make it work with my Okidata 


| 93, and the default Ctrl-Right Shift trigger 





conflicted with another memory-resident 
program. 

It’s simple to use DEBUG to patch the 
SETUP.COM code at locations AD9 and 
ADB for other triggers, as follows: 


@3 = Left Shift-Right shift 
85 = Ctrl-Right shift 

06 = Ctrl-Left Shift 

@9 = Alt-Right shift 

OA = Alt-Left Shift 

6c = Alt~Ctrl 


James B. Blair 
Cypress, California 


The resident SETUP printer controller is a 
real winner. If you haven't tried it yet, 
download a copy from the PC Magazine 
Interactive Reader Service. Note: If you do 
make the patch above, be sure to do it in 
both the AD9 and ADB locations. 


SHARE YOUR DISCOVERIES 

Tell fellow users about your latest discov- 
ery through User-to-User, and we’ll pay 
you between $50 and $300, plus an extra 
$25 if you submit it on a disk. If you send a 
disk, please include a printout to ensure 
against damage. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. fa 
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| bought you a computer program for Christmas. 

You what?? 

You'll tike it. It’s full of sexy and romantic surprises. 
Really! 


Look at this one—Love on the Rocks...with 
a twist of fun, Or Jungle Fever...me Tarzan, 
you Janel 


Ooooo00h, how about Satin Dreams... 

to turn us into dream lovers. Or Some 
Enchanted Evening... guaranteed to put 
romance back in our lives! 


Now what do you think of my gift? 
C'mon, Tarzan...let’s go play. 


i, Turn your computer into a magic genie this Christmas 
* with Interlude Il. 
; interlude It is the most sensational computer program 
. onthe market. Each time you play, the program starts with 
- acomputerized Interview to probe your deepest desires and 
fantasies. Then it suggests a romantic or sexual scenario 
{called an Interlude) to match your mood of the moment. 
Over 160 interludes are contained In the program, including 
Love Odyssey, Light My Fire, From Here to Ecstasy. Caveman 
Caper, Thriller, A Gift of Love, The Pleasure Tapes, Madam's 
Menu and Rembrandt's Delight. Whether you feel romantic, 
serious, playful or ever so naughty, this program has an 
interlude to match your mood. 

Go ahead. Give your sweetheart Interlude tl for Christ- 
mas. It's the gift that keeps on giving...all year long! 


~ 


NOTE: Interlude II is available for the IBM PC/XT/AT, PCjr' and com- 
patibles or the Apple Il, Il +, lic and Ile*. 
' Trademarks of International Business Machines, 2 Trademarks of Apple Computer, inc. 


Bie 
CaB your nearest software Gealer for‘ avaBabllity or complete and PCM ‘Charge osstormers may order toltfree 
return this coupon to Recreaponal Technology, Inc. 24 brsiday. 7 daysiwk, 
LENE SN SIT RR 1-800-752-7001, Ext. 829 
(in) Texas: 1-800-442-4799, Ext. 629) 
$39.95 + Shipping Charges: 


Exp Date vps sor First Clas 
fp (US) 
_——.. UPS Blue Label® 2-day del. 
$5.00(U.5.) 
_—— Outside U.S.~Air~$10 00 


Check one: 
——. Sales Tax~TX res. $2.45 (610%) 
— IBM Version 5 ‘peal 


—— Apple Version = * Must have street address for UPS shipping. 
5 age Be 5 te 

















AS LOW AS —— 
ine 


CPU TURBO 


IBM PC/XT COMPATIBLE 
RUNS 3 TIMES FASTER 


(AS REPORTED BY NORTON UTILITIES) 


1/800-662-6111 . 1/800-824-2936 
Sees 





FERRE Sen ee Eee 
~ AVAILABLE AT 6/8 OR 8/10 MHz 







Com iter 1260 E Colorodo 8ivd. 
ul ump » Pasadena, CA 94406 


Bae 
(848) 796-8684 


@ OMG ar0gittonnd fademerk of ntamahons! Dusines Machines Com 


CPU MINI 236" 


AT COMPATIBLE 


@ NEW ENHANCED KEYBOARD (101 KEYS 
W/ SEPARATE NUMERIC AND CURSOR PADS) 
e@ 200W SWITCHING POWER SUPPLY 
@ HARDWARE RESET BUTTON 
@ PHOENIX SET UP SOFTWARE INCLUOED @ POWER AND HARD DISK INDICATION LEDS 
e 512K RAM ON BOARD (EXPANDABLE TO @ LOCKABLE CASE ALSO SERVES AS KEY- 
10241) BOAR LOCK-OUT 
@ CLOCK/CALENDAR W/BATTERY BACKUP @ 20% OVERALL SIZE REDUCTION COMPARED. 
@ 1.2MB FLOPPY DISK DRIVE TO IBM PC/AT 
@ WD. FLOPPY/HARD DRIVE CONTROLLER 


© 80286 CPU (HARDWARE SWITCHABLE 
8/10 MHz) 

© PHOENIX BIOS - THE STANDARD OF 
COMPATIBILITY 


eve e PANE ATA AAAY 





$795 


ee 
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November 10-14, 1986 
"e Las Vegas 
jas, Nevada 


TRIE We accept Cashier sChecia, Visa, Mastercard. 
Personal checkstoke 1S daystociscr Callforraturh 
authorizction number on al warranty repain Any 
unauthorized retuin subjectioa 10% restocking fee 
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In the PC/MS-DOS 
market, there’s no 
shortage of confusion. 
But one thing is perfectly 
clear: 
PC Magazine has both the 
largest and fastest growing cir- 
culation of any publication. 

Its circulation of 375,000 is 
up 25% from 1986—and moving 


st. 

PC Magazine is growing so 
sharply in both subscribers and 
newsstand sales because it pro- 
vides a unique response to PC buy- 
ers’ most pressing need— compre- 
hensive and reliable product 
reviews. 

PC Magazine's readers are brand 
specifiers, technically knowledge- 
able people who are charged by 
their companies and organizations 
with making specific product 
choices. They call the shots when it 
comes to buying. 

They know better than anyone 





that although the microcomputer 
industry gives birth to many superb 
products, it also produces a raft of 
indistinguishables, and noncompat- 
ibles. Their job—should they wish 
to keep it—is to tell the difference. 

PC Magazine has reduced the 
risks for its readers by taking 
on the grueling task of creating 
benchmarks and new testing 
methodologies and applying them 
to products in side-by-side com- 
parisons. It’s expensive, time- 
consuming and risky—and well 
worth the effort. 

Helping readers find their way 
through the tangle of PC products 
is what we do best. Readers have 
responded by making us the biggest 
book in the field, offering adver- 
tisers the broadest coverage of the 
growing PC/MS-DOS market— 
and at the lowest cost per reader. 

lf you’re an advertiser in this 
market, check out our figures. You 
won't find better anywhere. 





| THE BIG BOOK BY ANY MEASURE. 


Each Hard DiskCard comes com- 
plete with everything you need, in- 
stalls in minutes, boots off the hard 
disk. has a programmable inter- 
leave factor of up to 1-to-1,°** and 
has plated media. You can add it to 
an existing hard disk and, for anex- 
tra $95, have both disks act as one. 


Easy Installation 


If you're someone who hates read- 
ing installation manuals or who 
gets intimidated installing internal 
disk drives, one of the Express 
Hard DiskCards™ is for you. Sim- 
ply insert it inside your IBM®PC, 
XT, AT or compatible, like any 
other add-on card. 





Features 20AT** 


Capacity formatted 20.05MB 
Transfer rate 





Mn 


2080 2060 3060 
20.00MB 


Complete Systems High Performance 


Express Hard DiskCards give you 
from 20 to 60 megabytes of rigid 
disk storage, and something more. 
The controller comes with a pro- 
grammable interleave factor of up 
to 1-to-1, which means that you re- 
trieve data up to 6 times faster than 
the PC XT which has a 6-to-1 inter- 
leave controller. 


The Express Hard DiskCards, with 
an average access speed of 60 msec, 
gives you—in addition to that extra 
speed—head retraction. Before 
you start thinking you've just got to 
have head retraction, you should 


Models 


20.05MB 30MB 





60 


know that the 80 msec Express 
Hard DiskCards are rated at 50 2's 
power off and 10 2's power on. Fur- 
thermore, our 80 msec Hard 
DiskCards, like all Express Hard 
DiskCards, have plated media. 
Most hard disks-on-a-card have 
iron oxide (it looks and acts like 
rust), which means if the head hits 
the iron oxide, it will gouge out me- 
dia and your data along with 11. 
Plated media, on the other hand, 
looks like a car’s chrome bumper. 
If the head hits, it will cause little | 
or no damage. That's why Express | 
offers drives with high g tolerances. | 

All of the benefits of our 80 msec 
drives aside, you may want to get 
our 60 msec drive just for the extra 
speed. But in addition to increased 


4080 6060 


30.08MB 40.00MB_ 60.16MB 
SMbits/sec® SMhits/sec SMbits/sec 7.5Mhits/sec 7. SMbits/sec SMbits/sec 7. 5Mbits/sec 


Avg. access time  6()msec 80msec 60msec 8msec 60msec 80msec — 60msec 

Slots 14s I% 1% LY: 1 2 2 

Media Plated Plated Plated Plated Plated Plated Plated 

Warranty 1 year 90 days 1 year IY years 2 years 2years 2years 

Head lifter automatic manual automatic manual automatic manual automatic 

Price $449 $495 $595 $695 $795 $995 $1,095 
BM 





access speed, you'll be getting au--: 
tomatic head retraction. 


) 50 percent faster | 


Our 3) and 60 megabyte Hardb 
DiskCards give you more storage 9 
space, but in addition, they alsoc 
give you a transfer rate of 7.5 me- - 
gabits per sccond—a full 50 per- - 
cent faster than an [BM XT or ATT 
hard disk. Faster speed is impor- - 
tant, and becomes more so if youu 
want to combine disks. 





i, One File, Two Disks | 


With Express Systems’ new Coa- - 
lesee™ Software. you can add our 1 
20 or 30 megabyte Hard Disk- - 
Card™ to your existing hard disk. . 
They will both work together as z 
though they were one disk—up toc 
144 megabytes worth. 

Coalesce not only merges the 2 
two hard disks together, it bypasses z 
the DOS barrier of 32 megabytes. .. 
That means that if you already own 
a 114 megabyte hard disk, you cann 
add our 30 megabyte Hard Disk- - 
Card and have a total of 144 mega- - 
bytes as a single file! 

However, if you don’t have as 








Corp , Laat 


a 








(BM isa aed trademark of the International Business Machines Corporation, Compag is a registered trademark ot Compag Computar 
ing Edge 1s a regustered tradamark of Laading Edge Products. 








dhard disk now and want 4) or 60 
nmegabytes of hard disk storage. 
lithen our Express Double Disk- 
>Card™ comes with two hard disks. 
¥ You can use one disk to back up the 
oother with our automatic backup 
zsoftware Auto DiskSave™ or for an 
extra $95, you can buy Coalesce 
sand have both disks work as one. 





Free backup program ff 


AAI Express Hard DiskCards are 
available with a free backup pro- 
geram, DS Backup.™ This easy and 
aconvenient program—a $69.95 
vvalue—makes backing up simple 
eand fast. And to receive it, all you 
fhave to do is ask for it when you 
oorder. 


AT Backup DiskCard™ 


dHow would you like to know that 
yyour IBM AT’s hard disk is always 
dbacked up without having to think 
sabout it. With Express Systems’ 
AT Backup DiskCard™ you can 
dhave 20 megabytes of hard disk 
dbackupon a card without taking up 
v valuable front panel space. The AT 
iBackup DiskCard comes with 
. Auto DiskSave software, so you 








Complete Hard Disk Kits—(all transfer rates 5 Mbits/sec) 





= 
a <> . 


rfl 


with any purchase of PC or PC XT replacement 


can backup by date, time, archive 
bit (since you last used a file), by 
subdirectory, file name or groups 
of files, or any name combination 
using DOS wild cards. Further- 
more, you can schedule your 
backup for anytime you return to 
DOS, or at specific times. 

If you're worried about 20 me- 
gabytes not being enough spacc, 
we include Express Systems file 
compression software, File Com- 
pactor,™ which compress binary 
files 30-35 percent, text files 40-50 
percent, and data base files up to 90 
percent of their original space. 
And not only will you not have to 
think about backing up your files, 
the AT Backup DiskCard will do it 
file-by-file at the rate of 3 mega- 
bytes per minute. 


The Express Hard DiskCard is 
compatible witb most IBM PC or 
XT compatible computers, includ- 
ing but not limited to, all Leading 
Edge®, all Compaq® computers, 
AT&T 6300, Sperry, Zenith, 
Epson, and most others. And all of 
the cards can work with the IBM 
PC’s 65 watt power supply. 


Upgradable 


If you already own an Express 
Systems Hard DiskCard, you can 
upgrade to any of our larger Hard 
DiskCards. Call for details. 


The Express Hard DiskCard 
comes with a 90 days to two year 
warranty, depending on the model. 


Quick Delivery 


Order today and you'll receive 
| your Hard DiskCard by Federal 





Roruatied Pc 

§ Storage or 

| iaueyee Height beeen pean Comments PC/XT AT 
10 VY no 85 msec Low power $ 295 N/A 
21 % yes 85 msec Low power Call Call 
32 Full no 30 msec CDC WREN II drive $1,295 $1,195 
72 Full no 25msec Ideal AT drive for LAN $1,795 $1,695 
144 Full no 30 msec 272MBdrivesasone volume + $3,395 
Removable Hard Disk 
10 % yes 90 msec 5 Mbits/s $1,095 $1,095 
Tape Systems and Subsystems Data PC or PC/XT at 
Formatted Storaga Capacity Height Rate {k sec) 
60 Mbytes % $ 795 S73 
60 Mbytes Subsystem 88 $ 1,045 $ 1,045 
21 Mbytes (unformatted) Start/stop Subsystem 24 $ 445 $ 445 
26 Mbytes Floppy Tape® Subsystem 31 $ 695 $ 695 
Controllers 
All of our hard disk and tape controllers are available separately. Please call for prices. 
Subsystem Chassis 


Any of our disk or tape units are available in an external subsystem for an additional 
$250.00. You can mix & match any of our 4 high hard disks or tape drives together or 
add any single full height hard disk. 
Power Supply 

150 Watt Power supply 


$75.004 


Express®. The next day or the day 
after—you decide. 

For the best buy in a convenient, 
easy to install hard disk, call 
Express Systems. 


*Uses IBM AT or compatible 
controller. 

** Available only for the IBM AT or 
compatible. 

***For IBM AT and compatibles, the 
interleave factor is dependent on its 
controller, 

§Takes up 1% slots and works beside 
any % slot board such as floppy 
controller. 


| cE=EXPRESS 
' =y = ET IS 


Call Toll Free 1-800-341-7549 Ext. 3500 


In IHinois, call (312) 882-7733 Ext. 3500 
Express Systems, Inc., 1254 Remington, Schaumburg, IL 60195 
/ CIRCLE 380 ON READER SERVI(CE CARD 





Hs Berke DiskCard, Express Hard OiskCard, Double DiskCard, Coalesce, Fite Compactor. and Auto DiskSave are trademarks of Express 
stems, Inc 


YOUR #1 CHOICE 


5830 E. Washington Bivd. 
City of Commerce, CA 90040 


Besic System 
e Caer PU — Runs at4 77 or 74 


° pet Hanineere Floppy Drwe 
e . rt 
w/ Control 





— 


~ aN 


IS-DOS 3.10 OO — Eee 


$659 


Monochrome System xT 
Basic System Plus 

@ Monochroma Graphics Adapter 
© 12°"TTL Monochrome Monitor 





$859 
AT $1459 


Color System 
Basic System Plua 

@ Color Graphics Adspter 
© 13" RGB Color Monitor 
(640 x 200) 


Turbo Speed Herd Disk Controller | Tiny Turbo Cerd 


@ HighSpead Accalerator for PC and PC/XT 
@ Replaces 8086 with 60286 
@ Socket for 60287 on Board 
@ Short Card 





@ 1 1 interleave Lets Herd Deve Run at Full Speed 
@ Up To 6 trnes Faster Than Standard Controller 
@ No Hardware Setup Required 





Citizen High Speed Dot Matrix 
Printer 


$169 


AT Multifunction Cerd 


@ Expendable to 3 MG— 1 5 MB on Board, 1 8 
MB on Piggyback Board {OK Installed) 

© Supports 64K & 255K RAM Chipa 

@ Parallel Serial and Gama Porta 

AT Mini VO Card 

© Parallel Serual and Game Pons SOD 






MSP-20 {BO Column) 
MSP-25 (136 Column) 


$329 
$489 








@ 200 CPS Draft “ 80 CPS NLO 
@ 18M Epson Compatbie 
@ Contromcs Parallel interface 






















Herd Disk Kit Hard DiskCard © 3% Hard Card 
20 MB- $399 20MB—$40B 9 For engan” 
e Rone from Hard Tasted 
e Inetractos Manual e Boots From Hard 
e Mountn 
ewan Expension ye coupe 
© Hara Deak Controtier Box 
AT Type Herd $150 
Disk Drives 
20 MB- $549 * Raeeroeree 
30 MB- $629 e a ‘Watt Power 
+ Moria tot occa, i 
e Ree Manual Hoe: Bos interface _ 
e Cobia Mouritng Cards w/Cable — 
i 
e Works w. ‘AT Hard $119 
Onak Controller 
Floppy Disk Fest Tepe © Easy Loading Tape 
Drive Reale 
© Uslt-Height Backup © Responds to 
i 05/00 — 380K 20 MB— $449 Stepeard DOS File 
TEAC, Barescet, 60 MB — $725 ®@ Cables Mounting 
Misubish Sanyo, Hardware and Tape 
Ete. Conndga Included 


$90 © Softwar Included 


Technoland’s Policy: 


ite scant Many Cond and VISA ne suruherge) money exer chashva: s check, persone! check (oieene slow 10 days te 
clew) company insttutenal ‘Sand wie transfers Day shipping [UPS ground — fester shuggang svinledie at edduonet 
charge) s continental US We pey epphcabls pales tan 

‘Ary een sough! trem Techroolend (1 sofware A unopened! may be retumed for 6 full refund wrun 30 dave at ine 
dete 11 was ehepped # tar any reason you are not 100% sstahed All Technetand Carty Technotind 6 ee veer trrted 
warrenty seme products ete carry mm .adectirer 6 werranity Technatend products may cerry sidrunnel warrennes, 
Werranty pokey requires that yeu euarnt proof af purchase and ebten an RMA number fren us by telephone 


1M Hercaies, arr pga ethno alin eel le no ta nO 
eee acueeercen! ‘DOS 1s # vademark of Microsett Comorseen, 16M PC. IGM XT and IBM AT are irademerts of BM 
DOr ete 


Quantity Discount Available ! 


Technoland 


We used to be PC 1, 
We're still your #1 Choice ! 





Order Toll Free: * 
(800) 222-3978 


In California: (213) 724-2781 
Technical Support: (213) 724-1684 
Customer Service : {213) 724-1685 


AT” System 
@ 80286 Processor (Switchable 6/8 


Mhz} 
@ 512K RAM (1024K Optional 


-_ © 12M Ue Elbo floppy Disk Orve 
@ Floppy/Herd Disk trolise Card 
@ Clock/Catendar w/Battery Backup 
' @ Runs All Major PC-DOS Saftware 


= or a ere 


i Eee es 





@ Full 18 Month Warranty 


$1259 






terenege 
ft a a a eae 
reer eps 





xT $1059 EGA System XT $1339 
AT $1659 e"tnhirced Grechics Adopter =< AT: $1939 
@ 13° High-Res RGB Color Monitor 


(640 x 350) 

















Enhenced Keyboerd 


© Seperate Cursor & Numer Pads 
@ Kays in Standard Locstions 
@ LEO Status Indicstors 

©@ Keytromc 5161 Competibis 


Hayes Compatible Modem 


@ 300 & 1200 BPS 
@ Short Card 
@ Fully Hayas Compatible 





$90 






XT Multifunction Cerds 


@ 364K RAM 

@ Optrons! FOC 

@ Parallel Senal and Gems Ports 

© RAM Oisk & Printer Spoolar Sottwsre 


XT Mini /O Cerd 
@ Parsilel Sona! ond Gama Pons ©=SO9 








135 Wett Power Supply 
@ XT Compatible 

@ UL Recognized (URI 

@ Extra Power for Hard Drives 










“IBM's High EGA 
Brother” Resolution Competible 
Monochrome RGB Color Color Monitor 
Monitor Monitor © 33) gpm Dot Pach 

reer 
S12 ste" S119 3 gaor200 S339 —-* stox350 ggag 


© Amber or Grean Resolution 
© RGB — 16 Colora @ RGB — 16 Colors 





Color Graphics 
Saepter., EGA Cerd 
4 a pact 
Mono-Graphics Text Mode © EGA CGA MOAS 
Adapter. © 640 x200 Dot Harcules™ 
© Hercuies™ Graphics Mode Compatible 
Compatible @ Fully (BM. @ Ficker- Free pee 

@ Parsila! Port Compatible Short Card + Add 10 
$99 $B9 $249 


5 Days Guaranteed Shipping 
Next Day Delivery Available 


30 Day Money-Back Satisfaction Guarantee 
California Residents — We'll Pay Your Sales Tax ! 


Mon. — Sat. 8:00 am. to 5:00 p.m. 





CIRCLE 322 ON READER SERVICE CARD 












SUBSCRIBE 


to PC Magazine. 


Informative applications, 
in-depth product evalua- 
tions and comparisons 
conducted by PC Labs, 
power user techniques 
and the exchange of ideas 
between professionals 
make PC Magazine the 
most important add-on to 
your IBM/MS DOS stan- 
dard system. 


SAVE 65% 


Return the attached 
Order Card today. 


GIVE 


PC Magazine asa gift. 


Provide a business associ- 
ate valuable product in- 
formation and in-depth 
coverage on business ap- 
plications with a gift sub- 
scription to PC Magazine! 
We'll send an attractive 
gift-card in your name. 











PC MAGAZINE ORDER CARD 








‘N 
YES ! I want the information and input PC Magazine 
provides. Please enter my subscription to PC Magazine for: 


O 22 issues (one year) for $24.97. Save 62%! 
0 44 issues (two years) for $44.97. Save 65%! 


Savings based on annual newsstand price of $64.90. 
Mr./Mrs./Ms. — ——— 
Company. 

Address. 


City. CCC“‘(WCState Zip 


( Payment enclosed ( Bill me later 


Add $15 per year for postage outside USA, US currency only. Please allow up to 60 days for delivery of first 
issue. Basic annual subscription price is $34.97. 










YES ! I want the information and input PC Magazine 
provides. Please enter my subscription to PC Magazine for: 


0 22 issues (one year) for $24.97. Save 62%! 
0 44 issues (two years) for $44.97. Save 65%! 


Savings based on annual newsstand price of $64.90. 


Mr/Mrs./Ms. 





please print full name 


Company. 
Address, 


City. State___ Zip 


O) Payment enclosed UC Bill me later 


Add $15 per year for postage outside USA, US currency only. Please allow up to 60 days for delivery of first 
issue. Basic annual subscription price is $34.97. 





PC MAGAZINE GIFT CARD 


Please send a gift subscription of PC Magazine to: 
Mr./Mrs./Ms. 


please print full name 


City. CCS tate Zip 


For: 0 22 issues (one year) for $24.97. A 62% savings. 
0 44 issues (two years) for $44.97. A 65% savings. 
Savings based on annual newsstand price of $64.90. 


Please send me the invoice and sign the gift card FROM: 
Mr./Mrs./Ms. 
Company. 

Add: 


City__. CCC“‘(‘$ROOCOCt*C‘*State__— Zip 


Additional! postage charge of $15 per year for subscription outside the USA. Please allow up to 60 days for 
delivery of first issue. Basic annual subscription price is $34.97. 


please print full name 








4$H53 
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GAZINE 


m 
P.O. Box 2443 


Add new power and input 
Boulder, Colorado 80321 to your IBM or compatible 
PC with PC Magazine! 


22 times a year you'll 
receive important applica- 
tions, in-depth hardware 
ee Se] and software reviews and 


short-cut routines and 
a techniques to help you 
beth add more flexibility to 
Niny your system. 
UNITED STATES SAVE 65% WHEN YOU 
BUSINESS REPLY MAIL Sr fo. 
FIRSTCLASS — PERMITNO.66  BOULDER,COLORADO quan You'll save 65% off the 
—eae ae SS Ee eS eee newsstand price of $2.95! 
POSTAGE WILL BE PAID BY ADDRESSEE hee) 
ee 
Ee) 
———_ a | 
— 6 
Se) 
reshma Give PC’ 
Boulder, Colorado 80321 


| Magazine 
were nnn TiS As A Gift 


NO POSTAGE 
NECESSARY 
IF MAILED 


Give a friend or business 
associate PC Magazine as 
a gift and we'll send an 
attractive gift card in your 
name! 


IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS PERMIT NO. 66 BOULDER, COLORADO 
—_—— aS a ae ea ee 
POSIAGE WILL BE PAID BY ADDRESSEE 


P.O. Box 2443 
Boulder, Colorado 80321 





ANNOUNCING THE WINNERS 
OF THE ZIFF-DAVIS 


GRAND PRIZE 

Enhanced IBM PC AT 

John A. Weyh 
Bellingham WA 


FIRST PRIZE 
Enhanced Macintosh 
or IBM PC XT System 
Kenneth Aubin 
Nashua, NH 
M. F. Karparis 
Westfield, MA 
Edward S. Kosciolek 
Southport, CT 
Paul Modrich 
Durham, NC 
Marina Ortega 
Laredo, TX 
D. Roberts 
Neosho, MO 
Alan Uomoto 
Baton Rouge, LA 
G. A. Wheeler 
Marritt tsland, FLA 
Zachary Williams 
Stone Mountain, GA 
D. R. Woods 
Tuscaloosa, AL 


SECOND PRIZE 
Tandy 200 Portabla 
Stuart Altenhaus 

Arlington, VA 
R.R. Barron 

Santa Clara, CA 
Dianna Dahl 

St. Louis, MO 
Michael Dercks 

Minneapolis, MN 
R. Downham 

San Jose, CA 
Jerry Eisenberg 

Gaithershurg, MD 
Patsy Gatliff 

Austin, TX 


S. P. Geiger 
Poughkeepsie, NY 


SWEEPSTAKES! 


141 PRIZE WINNERS WERE SELECTED IN A RANDOM DRAWING FROM AMONG THOUSANDS 
OF ENTRIES IN THE 1986 ZIFF-DAVIS $75,000 COMPUTER GIVEAWAY SWEEPSTAKES! 


Don Grassmann 
Durham, NC 

Jack W. Hoke 
Redmond, OR 

David Huang 
Millwood, NY 

Marjorie J. Kingsley 
White Plains, NY 

J. Krajnyak 
Phoenix, AZ 

G. Kroske 
Ligonier, IN 

R. Lancaster 
Wichita, KS 

L. M. Leser 


Tarrytown, NY 
Tom McArthur 

Hicksville, NY 
M. McTamaney 

Tuxedo Park, NY 
Mrs. H. Mitman 

Alexandria, VA 
Anthony J. Moorhead 

Westford, MA 
X. Owen 

Schaghticoke, NY 
Jim Petz 

East Detroit, Ml 
M. Rosenhlum 

New Haven, CT 
D. W. Saffel 

Elkins, WV 


James G. Vernon 
Flower Mound, TX 

P Zahorosky 
Garfield, NJ 


THIRD PRIZE 

Sanyo Personal 

Cassetta Stereo 

100 Winners 

Peggy Adams 
Marshall, AR 


John R. Andarson 
Emeryville, CA 
K. W. Anderson 
Seattle, WA 
Joseph D. Andose 
Rahway, NJ 
Shane D. Arvidson 
Murray, UT 
Boh Ballou 
Puyallup, WA 
Edward J. Barlow 
Menlo Park, CA 
Kirk H. Betts 
Washington, DC 
Charles Bernzweig 
Hartsdale, NY 
Jerry S. Blinten 
Houston, TX 
C. Boren 
Odessa, TX 
Eric Boutwell 
San Francisco, CA 
Paul A. Bouvier 
Providence, RI 
Jim Brady 
McLean, VA 
C. M. Broadwell 
Socorro, NM 
Kenneth Buhr 
Gainville, FLA 
C. Byers 
San Diego, CA 
Charles W. Caldwell 
Smyrna, GA 
Terry L. Chancey 
Portland, OR 
Joel R. Close 
St. Louis, MO 
G. 0. Cook 
Portland, OR 
R. Diaz 
Miami, FLA 
Barry Dismone 
Phoenix, AZ 
Philip B. Dalessandro 
Nutley, N] 
A. Draucker 
Richmond, VA 
Stephen Duignan 
Fort Smith, AR 


Doris J. Easterling 
Sacramento, CA 
Richard A. Ecklund 
Laurinburg, NC 
].B. Ellois 
Cambridge, MA 
Stephan Elman 
Commerce City, CO 
John B. Fleischaner 
Springfield, VA 
Jean Fung 
Jenkintown, PA 
James Gagnon 
Seattle, WA 
Alvaro Galdos 
El Paso, TX 
L. W. Geary 
Washington, DC 
Joe Girard, Audrey Rolfe 
Boulder, CO 
T.R. Grant 
Manchester, MO 
E. W. Guenther 
Kailua, HI 
Ralph Gustafson 
Portland, OR 
A. Gutowsky 
Sacramento, CA 


| Harty F. Hardin 


Washington, DC 
Wayne H. Helot 
Evergreen, CO 
Joe C, Henry 
Manteca, CA 
Robhie Hillman 
Lancaster, PA 
Will Hoghin 
Washington, DC 
Robert Hubbard 
Winston Salam, NC 
Andre R. faglom 
New York, NY 
Robert Jendry 
Columbus, OH 
Charles Jones 
Omaha, NE 
Debbie Klinkstek 
Austin, TX 
David Krause 
Lansing, MI 





Robert C. Lafayette 
Stillwater, Minn. 
Irving A. Laity 
Decatur, AL 
Charles G, Leblanc 
Houston, TX 
H.E. Lilis 
Billings, MT 
Dean A. Long 
Akron, OH 
B. Lundell 
Kirkland, WA 
Grady Lynn 
Mount Juliet, TN 
R. R. Manthey 
Rock island, IL 
Debra McKee 
St. Louis, MO 
Rando!ph Merrill 
Atlanta, GA 
Jack A. Miller 
New Milford, CT 
C.E. Miasar 
Cottage Grove, OR 
V.P. Naughton 
Los Angeles, CA 


John E. Paquay 
LaFayette, IN 

Charles Parra 
Union, NJ 

D.R. Patterson 
Fullerton, CA 

S. Pfundstein 
Chicago, IL 

David B. Petermann 
Green Bay, WI 

Glen Pieczynski 
Linden, MI 

Boh Rees 
Solon, OH 

Alan S. Reinig 
SantaClara, CA 

Sheila Reul 
Madison, WI 

Robert W. Richards, Jr. 
Cupartino, CA 











Larry Shea 
Atlanta, GA 
Joseph Shepard 
Alhuquerque, NM 
Mr. & Mrs. M. K. Shimahukuro 
Honolulu, HI 
S.C. Shoosmith 
Las Vegas, NV 
Gary Smith 
Simi Valley, CA 
B. Soo! 


. Soon 
Los Angeles, CA 
George Steinman 
New York, NY 
Percy Stovall 
Salt Lake City, UT 
Suzanne Street 
Coos Hay, OR 
A. Talesnik 
Mt. Vernon, NY 
R. A. Todarello 
Chicago, IL 
Alan Trimble 
Westlake, CA 
Patricia |. Tufts 
St. Louis, MO 
John Ulmer 
Stone Mountain, GA 
Frank L. Vacca 
Westerly, Ri 
J. Van Houten 
Somerset, WI 
John M. Varde 
Chicago, IL 
C.N. }. Wagner 
Malibu, CA 
Bill Ward 
Flint, MI 
Kenneth G. Ward 
Pompano Beach, FLA 
Robert J. Warren 
N. Canton, OH 
Anthony L. Waters 
Mt. Rainier, MD 
Wyit D. Wright 
Wesley, AR 
Henry R. Wrotniak 
Hartford, CT 





Technical & Other 
Info. (602) 246-2222 


Call for programs 
not listed 










OATA BASE MANAGERS 
cape” Pitti. Muavnaes $329 
Clout 2.. : 
Condor ith. 

Knowledgeman Il Package... 

Powerbase 2.2 ........000000 . 212 
Q8A...... Call 
Quickcode .. «. 138 
Quickreport . . 138 
Revelation...... one. 445 
Fi Base System V ......... oe 365 

WORD-PROCESSING 
EASY mroctaamacionacienae nts 88 
Microsoft Word . . 32 
Multimate Advantag: .. Call 
Peachtext 5000 ... +. 145 
Volkswriter3 ..... 139 
Webster Spelicheck .......... v 
Wordstar......... ooee 162 
Wordster Propac .. .. 233 
Wordstar 2000 .. oe 
Wordatar 2000+ .........00.. 278 
SPREADSHEET 

Microsoft Multiplan.......... 108 
Spreadsheet Auditor 3.0 ...... 62 





ACCOUNTING 


BPI AP, AR, PR, GA 





Managing Your Money 3, O.. : ‘call 
INTEGRATIVE 





COMMUNICATION 
PROGRAMS 




















GRAPHICS 
Chartmaster ............ vues 199 
Energraphics 2.0 .. oe 269 
In-A-Vision....... . 249 
Microsott Bus Mouse... . 106 
Microsoft Chart.... . 164 
Microsoft Serial Mou: oe 119 
Newsroom .........0s0eseeee 3 
PC Mouse W/DR Halo Il..... 106 
Printshop ..... a Salve e Sere siaitae 3s 
Signmaster .. 

PROJECT MANAGER 
Harvard Total Project. . »» 262 
Microzoft Project. . 219 
Super Project Plus .. Call 
Timeline 2.0 .........:..e ee 209 
No Charge for Master Card or Visa 
ce =m 








WAREHOUsE 


DATA 
PRODUCTS 


EDUCATIONAL 
Flight Simulator............. $28 
Turbo Tutor Il... 
Typing Tutor It! 
LANGUAGES 
Lattice C Compiler .......... 242 
Microsoft C Compiler........ 249 
Microsoft Fortran .........0. 195 
Microsoft Macro Assembler ... 84 
Microsoft Pascat Compiler ... 166 
Microsoft Quick Basic ........ 55 
Ayan McFarlan Fortran ...... 305 
Ayan McFarian Cobol ....... 4 
Turbo Pascal w/8087 + BCD .. 
UTILITIES 
PC. 


Copy 
Copywrita 
new .. 
Double Dos 
Fastback ... 
Microsoft Win : 
Norton Utilities 3.1 
Prokey 4.0.... 
Sidekick (unprot 
Sideway 3.1 .. 
Superk 














ACCESSORIES 
Copy II PC Board ............ ws 
IBM 135 watt power aupply ... 59 
Mini Micro Parallel 
Print Butfer.... 
Masterpiece ......... 5 
Masterpiece Plus..... Reiss se 113 


INCREDIBLE VALUE 
Nationally advertised boards for 
IBM PC and most compatibles 
at give sway pnces 
Keyboards (amilar 

to 5151) 

Monochrome Board w/pnnter 
port (similar to Hercules 
Graphics) 

Expansion Board 





Multifunction Board w/game 
port {similar to AST 
SIX pack) 

Four Dnve Floppy 
Controller 

Color Card w/o printer 
port 





HARD DRIVES 
Bernoulli 20 MB w/cont. .... 
Fim QW 35 
Maynard 20 MB Hard Card... Call 
Plus Hardcard 20MB ........ 665 
Seagate 20 MB Int. w/cont.... 385 
Seagate 30 MB Int. w/cont.... 479 
Seagate 30 AT int. .......... Call 


SPECIAL 
WORD PERFECT 


For your Holiday Shopping, we have extended our 
hours to: Monday, Wednesday & Thursday — 7 
am-9 pm, Tuesday & Friday — 7 am-5:30 pm: 
Saturday 9 am-5 pm, Sunday 10 am-2 pm. MST. 


KEYBOARDS 


Keytronics $151... 


Keytronics 5153............. 
PRINTERS 


CANON LASER.........00- 


CITIZEN 


ee es 279 


MSP-15 . 
MSP-20 





Premiere 35 Daisywheel .. 


EPSON SPECTACULAR 


Hurry — Call us now for special 
tow, low pncing on tha following 


Epson printers: 


FX86 
Lasoo 
EX800 
LX86 


Pricing good through December 


31, 1986. 
FUJITSU 


0X2100 Paralle! 
DL2400 Ser/Par . 
LASER IMAGE 


NEC 


NEC PSXLP . 


KXP3151 


FX286 

L@1000 
Ex1000 
LQ2500 








STAR MICRONICS 


AMDEK 600 








Magnovox Color RGB. é ae 


Multitech Color RGB 
Princeton Max 12 ... 
Samsung TTL Amber. . 
Samsung TTL Green 


EGA MONITORS 


AMDEK 722 


NEC Multisync 


Packard Bell EGA........... 
EGA BOARDS 

Everex Enhancer EGA....... 

Paradise Auto Switch 


EGA Card 


TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 


2701 West Giendale Ave. « Phoenix, AZ 85051 


ccececees S155 


1939 





















Quad EGA Piua. 
STB EGA Pius 
Vega Video........0.65 






64K 1SONS (set of 9) . 
256K 150NS (set of 9) 
256K 120NS (set of 8) .. 


MODEMS 








Hayes 
U.S. Robotics Courier 2400 .. 350 
U.S. Robotics Passwd. 1200... 180 


BOARDS 


AST Advantage Premium .... Cail 
AST Premium .......2+++00¢ 359 
AST Sixpac (384K) . HO 

Hercules Color Card . 
Hercules Graphics +.. 
intel Above Boarda . 
J Lazer (Tall Tree) 
J Ram Ill (Tall Tree) .... 
J Ram Ill AT (Tall Tree)...... Cail 


COMPUTERS 


ABBOTT TURBO PC 
IBM Compatible Computer, 
4.77 or 7.47 key selectable, 
AT atyle keyboard, 640K, 
dual dnve, 135 wett power 
supply 
or with 20 MB Seagate 










6 month limited warranty 


Multitech 900 Accel 
IBM AT Compatible, 512K, 
expandable to 1 MB on the 
mother board, one 1.2 MB drive, 
195 watt power supply, MS/DOS 
3.1, clock, 6 or 10 MHZ key 
selectable, soft white monitor, 
AT style keyboard, 1 year 
TRW warranty 


Muititech Turbo 
IBM Compatible Computer, 
256K, dual drives, 8 MHZ, ports- 
parallel-serial-clock, 5151 type 
keyboard, graphics board (sim- 
ilar to Hercules), mono monitor 
DOS 3.1, 8 month national 
warranty 


Sharp Portable...........+. 1120 


TERMS Add 3% for 0.0. orders. Shipping 

on most software is $5.00. AZ orders 

Sales tax Personal check - altow fourteen 

(14) days to clear We accept purchase 

orders from authorized institutions for 

15%. All returns are subject to our ap- 
oval There will be a restock fee 
inimum phone order $50 











= CHARLES PETZOLD 


PRODUCTIVITY 


PC TUTOR 


exit from assembly language programs. 


SLOWING DOWN THE AT 


| I’ve seen a lot of things in PC Magazine 





about speeding up the PC AT. But my AT 
is too fast for some of the games written for 
the PC. Is there any way I can slow it down 
so | have a fighting chance with these pro- 
grams? 

Raphael Salgado 

Valley Cottage, New York 


Well, this is a refreshing change, and not 


very difficult. It's generally much easier to 
slow something down than speed it up. 

SLOWDOWN is a resident program 
that intercepts interrupt 8, the timer inter- 
rupt. The timer interrupt occurs every 55 
msec. Normally, interrupt 8 doesn't do 
very much, so it doesn't significantly alter 
the speed of your computer. SLOW- 
DOWN, however, executes a small loop 
every 55 msec to slow down the overall 
speed of the machine. 

You can create SLOWDOWN.COM by 
getting into DEBUG and typing in the lines 
shown in Figure 1. You don't need to type 
the semicolons or the comments following 
them. 

You use SLOWDOWN by executing 


SLOWDOWN value 


where value is a number from 0 through 
65535. This is the value SLOWDOWN 
uses for the loop. The higher the number, 
the slower your AT will run. A value of 
20000 or 25000 will slow down an 8-MHz 
AT to about the speed of a 4.77-MHz PC 
or XT. (it's not possible to mimic a PC or 
XT exactly because the 80286 micro- 
processor has different speed advantages 





depending upon the instruction mix.) 

You can execute SLOWDOWN more 
than once, in which case the loop values 
will accumulate. For instauce, 


SLOWDOWN 19900 
SLOWDOWN 196906 
SLOWDOWN 5006 


is the same as 


Imp INIT 


NEW INTE s 
Do OLDINTS 


PAR [0162] 
cx 


cx, (0186) Loop Velue 
0114 


INIT: 
Perameter 
Ten 


NUMLOOP: 


See if epace 
Jz DONE 


Jmp NUMLOOP 
Save it 
Get Int 8 


21 
(0102) ,Bx 
{0104],ES 


Geve it 


PEEEES 


Set Int 8 


bt Bey 
2a3 
a 


Qg: 


Terminate 


w 
ora 


Figure 1: By nping these lines into DEBUG, 
you can create SLOWDOWN.COM, a 
program that will slow down your PC AT. 








| How to slow down a PC AT; DOS 3 .0/WordStar incompatibility; different ways DOS uses to 


SLOWDOWN 25000 


To get back to normal speed, you'll 
have to reboot. (You can also remove 
SLOWDOWN from memory with a RAM- 
resident manager like PopDrop.)} 

Given a high enough loop value, 
SLOWDOWN'S loop will itself take 55 
msec. As soon as the loop completes, an- 
other interrupt 8 will start it all over again. 
| This will slow down the machine to almost 
a dead crawl. (TSO users on IBM main- 
Srames will experience some déja vu when 
| this happens.) On an 8-MHz AT, this hap- 
| pens with a loop value of about 36300. 

With loop values higher than this, the 8- 
MHz AT will start to speed up again, but it 
will be jumpy and do things in rhythmic 
spurts. This occurs because the loop takes 
longer than 55 msec, and the AT is starting 
to skip interrupt 8s. Your PC's clock will 
also start losing time. 

SLOWDOWN cannot be used with pro- 
grams that must be booted from diskettes. 
Note also that some programs may disable 
interrupts for a while, grab interrupt 8 
themselves, and even reprogram the 8254 
timer chip. SLOWDOWN won't work 
right with such programs. 

A note to programmers: If you need to 
do gamelike animation in your programs, 
don't use delay loops. Poll the timer values 
to pace the program, or grab interrupt 
1Ch and make the program timer-driven. 





CHANGING DRIVES IN WORDSTAR 





| I recently upgraded my PC from DOS 2.1 | 


| to DOS 3.0, and I’m having a problem 
' with WordStar. When | try to change the 
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§0386_ SI 


Feld Upgradable As Soon As The 80386 fs Available From intel 


ST'/286-12" wanes’ CCL ST/286-12" 


ST for Superior Technology ST for Superior Technology 









$1905, "ae $2395. 
Warranty Against 
© Monutocturers Defects Pi One Year 
ce Se ' Warranty Against 
® Standard with intel 80286 =e YM 3 / 
© Optianal Upgrade ta intel 80386 at Gama wets Dartess 
© Up to 640K Ram on Boord 12 MHz 
® Clock/Colendar with Battery Back-up 
© Complete with Enhanced Set-up Software one ae STANDARD 
© Documentatian included 
© Fits XT and AT Cases INCLUDES: ST/286-12™ Mather Board, 640K af Ram, 1.2 


© Supports AT and XT Boards Meg Flappy Drive, Western Digital Combined lappy and 
© Runs Al Major Software Written 80386 Hard Disk Controller Cord, AT Keyboard, 192 Watt Power 

For the IBM PC, PC/xTand PC/AT | UPGRADE Supply, Clock/Colendar with Battery Back-up, intel 80286 
© Available for immediate Delivery only $500 Processor, Diagnostic and Enhanced Set-up Software, 


@ Made in the U.SA. Documentatian. 









HARD DISKS 10 MHz 


mem omsmm aac | CCL ST/286" 


ST for Superior Technology 


30 MEG SEAGATE KIT for XT — 


Adaptec Controller, cables, Software, 
Mounting Hardware $505 lad 3] 49 5 
20 MEG SEAGATE for AT 

40 MS Voice Coll, Cables and Ralls $569 mn ° 


30 MEG SEAGATE for AT iain EY One Year 
$679 om 


40 MS Voice Coll, Cobles ond Ralis te” ” ae Warranty Against 
Veqeemec™ Manufacturers Defects 
40 MEG SEAGATE for AT $799 


40 MS Voice Coil, Cables and Rails INCLUDES: 51/286™ Mother Bound, 1 Meg of Rom, 1.2 
Meg Floppy Drive, Western Digital Combined Floppy and 


60 MEG PRIAM for AT ; 
$ Hard Disk Controller Card, AT Keyboard, 220 Watt Power 
28 MS Voice Coil, Cables and Rails 1475 Sunny, Glock Goleta wih bomen cies BDZ86 
86 MEG TOSHIBA for AT Processor, Documentation, Phoenix BIOS and Phoenix 
23 MS Voice Coil, Cables and Rails $1695 | setup sotwore. 





No charge for UPS ground intel, Hercules, Atronics, Western j 
shipping No surcharge for ( OM P UT cn ik L A 5 5 d F d F D 5 iN i Digital. Seagate, Pram and Toshiba 
Mates id oF va pad) 5% 8 4 a ® are trademarks of their respective 
sales tax if a Flonda resident a Tae a companies 1BM, PC, IBM XT. IBM 
Wasrehty work requires proof xm] Sales Calls Outside Rorida 1-800-331-5150 eS AT ar trademarks o ia — 
tar ree arid cet. . SO POULNON Sort Am Filly 
authorization aumber. 17830 Sule Road ge ‘Miami, ‘Rota pli be limited, Computer classifieds 
Merchandise returned for Sales From Anywhere Cou 305 -5853 feserves the nght to substitute 
Credits subject to a 15% ry Calis in nry ( ) 65 equivalent items, All prices are 
restocking fee Technical Support Calls (305) 651-0073 - Telex 510-600-7725 subject to change without notice 
———— ee EE SS SS ee ee eee eee) 
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A NEW DIMENSION 
IN COMPUTER EDUCATION 


“PC TechVideo provides an in- 
depth overview of the installation of 
computer components, We use it to 
train all our technicians and 
assemblers.”’ 


John Atma, Chief Technician 
for Tech Personal Computers 


‘After viewing PC TechVideo, / 
now understand the basics of how 
my computer works and was even 
able to replace the 1.2M drive on 
my AT at work, PC TechVideo was 
definitely worth the money.”’ 


Grenda Hudson, Data entry and processor 
for Sark Enterprises 


eee ee 


.- . 
| 
| 
1 ‘ 
_ 4 


PC TechVideo is an innovative set of 
two 2-hour instructional video tapes 
which form a complete guide to the 
IBM® and compatible personal com- 
puter systems. Designed for 
everyone, from the complete novice 
to the software expert. PC TechVideo 
provides the viewer invaluable first 
hand instruction in the installation and 
maintenance for IBM® and compati- 
ble systems. 


Part I of PC TechVideo is a complete 
and comprehensive presentation of 
prominent features of the PC family 
including: 

Motherboard architecture 





Memory Configuration and Addressing 
Monitor Technology 

Floppy and Fixed Disk Technology 
Bus Architecture 

Serial and Parallel Ports 


Part II of PC TechVideo shows the 
details involved in actually installing, 
configuring, and replacing: 

Motherboards 

Power Supphes 

Floppy and Fixed Disks 

Drive Controllers 

Popular Expansion Boards 


PC TechVideo provides instruction not 
found in books or magazines. It is an 
essential tool for anyone interested in 
understanding their PC. You can't afford 
not to have PC TechVideo. 


CIRCLE 503 ON READER SERVICE CARD 


INTRODUCTORY 


‘PC TechVideo is great. With the 
help of PC TechVideo, I was able 
to install a IOMB hard disk on my 
XT without taking it to an expen- 
Sive service center.”’ 


Gita Beant, Economics major 
at UC Irvine 





Pc 
STAR PRODUCTIONS 


1040 EAST CHAPMAN AVE. 
ORANGE, CALIFORNIA 92666 


OUTSIDE CALIFORNIA IN CONTINENTAL 
U.S. - PUERTO RICO, HAWAII EX- 
CLUDING ALASKA: 


1-800-438-8877 
CALIFORNIA RESIDENTS CALL: 


(714) 771-3560 


SPECIAL 
OFFER 








ORDER NOW 
NAME 
ADDRESS 


CTyY_—STATE__ZIP__ 
PHONE # 


PLEASE RUSH 
PC TECHVIDEO IN 
D Vas CD BETA FORMAT 


D VISA D MASTERCARD 

D CHECK/MONEY ORDER ENCLOSED 
ADD $3.50 SHIPPING. 

CALIFORNIA RESIDENTS ADD 6% SALES TAX. 


COPIES OF 


D co. 





DOUBLE — 
THE OPTION CAPACITY 


OF YOUR IBM 
PERSONAL COMPUTER .. 


PC-XTRA 


@ DINECT EXTENSION OF PC AUS 

@ WO SOFTWARE CHANGES 

@ NO HAROWARE MODIFICATION 

@ STYLING CONSISTENT WITH IBM 
Add all those special options you've been wanting 
without worrying about filling plug-in and 
back panel space. 


$549 °° -o5 saNTAANA 
“CALIFORNIA RESIDENTS ADD 6% SALES TAX 


PC HORIZONS, INC. 
1701 E. Edinger 


Suite A6, 
Santa Ana, CA 92705 
(714) 953-5396 
CIRCLE 194 ON READER SERVICE CARD 


THE PERFECT 
PROMOTIONAL 
TOOL! 


Quality reprints*of ar- 
ticles appearing in this 
magazine are available 
and will be custom de- 
signed to meet your 
special requirements. 

For full details contact: 
Jennifer Locke— 
Reprints Manager, 
Ziff-Davis Publishing 
Company, One Park 
Avenue, New York, NY 
10016, 212-503-5447. 


* Minimum quantity—500 reprints 














PARLOPD UECATMIENAaTaY: 


a PC TUTOR 


logged disk drive with the **L’* command, 
the file list on WordStar’s opening menu is 


not displayed and I can’t call any files from | 


the new drive. I’ve had to continue using 
DOS 2.1 with WordStar, but the arrange- 
ment is less than satisfactory. Is there a 
patch to WordStor to make it function 
properly under DOS 3.0? 
George V. Ludwig 
Madison, Wisconsin 


It's not a WordStar problen—it s o DOS 
3.0 bug. WordStar will work fine under 
DOS 3.1 or 3.2.1 wish 1 could tell you 
obout IBM's great update policy for re- 
placing buggy DOS versions at minimal 


charge, but upgrading to anew DOS still | 


meons putting out the bucks for it. 


EXITING ASSEMBLY LANGUAGE 
PROGRAMS 
Can you briefly explain some of the differ- 
ences between DOS interrupts and DOS 
function calls that do the same thing? I’m 
thinking mostly about interrupt 20h versus 
interrupt 21h function call 4Ch (which ex- 
its a program) and interrupt 27h versus in- 
terrupt 21h function call 31h (which exits a 
program and remains resident). 

If E use one or the other, to what extent 
will E lose compatibility with older or 


newer DOS versions? Do the newer calls | 


work more quickly or reliably? 
Paul G. Wing 
Des Plaines, Illinois 


DOS provides several different ways to 
exit an assembly language program, and 
they ore all pretty much the same. 

Under all versions of DOS, the most 
common method is the INT 20h command. 
But you can also use 


MOV AH, 
INT 2lh 


The first 2 bytes of the Program Seg- 
ment Prefix (PSP) that DOS builds at the 


beginning of oll progroms looded into | 


memory contoin the machine code for an 
INT 20h (the bytes CD 20h). For a .COM 
program, DOS pushes o word of zeros on 
the stack before it turns control over to the 
program. Thus (assuming that the stack 
pointer ts the same as it was on entry to the 
program) o .COM program can terminate 
with o simple RET instruction. This 





# Function calls 4Ch 
and 31h are now the 
‘‘preferred’’ methods 
for exiting assembly 
language programs. 


branches to the beginning of the PSP ond 
executes the INT 20h instruction. 

Using this fact, you can create the shor- 
test possible .COM progrom (1 byte long) 
thus: 


CSEG SEGMENT 
ASSUME CS: CSEG 
ORG 919Ph 

ENTRY: RET 

CSEG ENDS 
END ENTRY 


You can also exit a .COM program by 
branching to the beginning of the Program 
Segment Prefix directly. If the beginning of 
your program looks like this. 


CSEG SEGMENT 
ASSUME CS: CSEG 
ZERO : 
ORG 919Ph 


you can exit it with either 
JMP ZERO 

or 
CALL ZERO 


Prior to DOS 2.0, interrupt 20h presented | 
some problems for .EXE programs. Inter- | 
rupt 20h requires the value of the CS 
(Code Segment) register to point to the be- 
ginning of the Program Segment Prefix. In 
the general case, this is not true for .EXE 
programs. On entry, however, the value of 
the DS (Doto Segment) register points to 
the PSP. So, to use interrupt 20h, .EXE 
programs have to execute code that looks 
something like this: 


PUSH DS 
MOV AX,.@ 
PUSH AX 
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) POPULAR SOFTWARE—Our best-selling pro- 
grams sh $7. i? eet eae Lusi 'y de- 
| signed ond fully guaranteed by 
I Software Express/Direct. 
SPECIAL OFFER: Buy any two selections for STI.95, 
J] ony three for just 14.95 , or four or more for just | 
$4.98 each ond get even more valve for apes 


Aepee Fouleiral 1 wind Serdettan 
‘as! window design 
does all standard loan calcul 
hens, including missing foctor 
aptian ia calculate manihly 
payments of various interes! 
ee Fost and easy printing of 
tal 


CO-2-9 PRINTER Sideweys Printing of 
at Models Siap cutting 

t spreadshee! 

mG models. 1-2-3 Printer easil 
ah models of oll 
“| spreodsheet programs side- 
or IBM 


(PC-005 TOOLKIT Seves Usetel DOS 
Fendiens Pocked fils af DOS util- 
ities... includes file 2 
stan, RAMdisk, sub- direciary 
search, backscrall, print 


tures. Includes full docurento: 
tion. 

CUMMMIER MAKER Hage Printed Sen- 
eos from Your PC Great program 
for special events—prints con- 


jinvaus banner messages in 
seven- he Me ab let letters on your 


PC pri les 
for EPSONVIBM dove matrre 
printers. 


COMPVESTICALC Eight 
Tools Includes the mast cam- 


Besic Financial | 


SOLID SOFTWARE VALUES, PRICED FROM JUST 75¢ TO $7.95...ALL NO-RISK 


GUARANTEED FROM SOFTWARE EXPRESS/DIREY 
JOIN THOUSANDS OF SATISFIED IBM (AND COMPATIBLE) PC OWNERS already getting mare value 
for their software dallar with useful and affordable Software Express/Direct products. 


TNE SOFTWARE CHANNEL Incredible software values carefully selected, evaluated ond documented by our editorial stoff...oll | 
proqrom grams shipped on high-quality diskettes for instani use ‘Minimum arder 1 $10 if these ore the only programs you 


us—order as many more os you like. However, if you order at least one other POPULAR SO! 
(at left}, you may also arder less than this $10.00 minimum. 


Bt old MANAGER Superb 
value Sl eeceaoeils manage- 

1 An_excel- 
fe ond d complete GANTT 


RY project mona manoger 
features 
pate copabilities. 
{E2270691 }$2.90 Taso 
CimventoRY Conteat Good 
inventory cantral progrom 
far the small business. 
(B227078 


(ODATA MANAGER Create ii 

nite cusiam databases 
your own icotions. An 
excellent, full-featured 
database program of a 


super rice, 
iBez7o7syszso 


(BUSINESS MATH 44 Useful 
business moth and statis- 
fics functions. 
(B227098))Si50 








(iremPcaré MaRt® Design 
cui-aui cammond cords 
| for your iovacte ra- 
grams (822709: 


| [AMA COME ANDER Quickly 
find the area code for an} 
lacatian in the U. 
(E2270911)75¢ 


CMETTERS 70 INE & Collec- 
tion of 50 commonly us 
ready-to- prinl business 
letters for your word pro- 
cessar, in texifile farm. 
(A2270911 75 


CWETTERS 70 INE ED 8 50 more 
reody-la- use business let- 
ters. az27091 275 


GENERATOR Gen- 
erole calendars for any 
mont and = year. 
(B2270961)$2.50 


[imam furor =A modern 
math teaching program 


for grades lo 6 
(8228609 1]s9.59 


TEACHER Excel- 
lent for young campul- 
e@risis...teaches o young 
child haw ta spell and type 
ofthe —_— keyboard. 
(B2280451)S2.50 


{OUR TYPER Improve 
hp ng ails withtlws serves 


roped Sa oe drills 


CEPSOR DRIVER Moximize 

EPSON power with two 

BOERS Set different 

EPSON printer fonts 

.. Glso memory 

fron 0G screen utility ta 

print entre IBM character 
set, (E2220171)S2.58 


puree QRALITY PRINT Ai 

fest, professional-looking 
business letters! Turn your 
EPSON/IBM dol mairix 
printer into o near letier- 


ee oio i gas0 printer. 


COSUPER SPOOL Save printing 
time...aliows you ta print 
documents while running 
aiher progroms. 
(€3220461)s3.58 


[PRINT FONT SETTER A pro- 
gipmito’ to custom configure 
ifferent fonts on any dat- 


matrix printer. 


[1b061-DRAW Create cam- 
puter art with your PC! Ex- 
cellent basic graphics cre- 
ction program using cur- 
sor keys. (B2252191)$3.50 


Caemory MAP Displays 
amaunt of memary alla- 


cated for each memary- 
resident program. 
(€3200541), 


CMeW DIRECTORY A. 
jacement for ‘Re Di DOS 
Bie command with many 
mare useful features, in- 
cluding file sari, file al- 
tributes, mony display Op: 
tians and much more. 

(€32001B2)$z.50 


CSCREEN SAVER Memory- 
resident utility ta prevent 
screen burn: oul - ouia- 
malic timed screen turn- 
off (E2200341)$1.S0 


LOTTERY Use Ihe 
PC ta generale random 


(ea doi 27% numbers. 


AMANG Excellent 
versatile hame financial 
analysis pra 

rom. onolyze camman 
ausehald expenditures. 
(62260191}$3.30 





Cimoams mrreTORY Catalog 
your household belong- 
ings...good for home in- 


surance purrases: 


(62260251 
COSIORNTTHRS Interesting 
personol biorh: yihen cok 
culotor. (8226091 1)78¢ 


CINOME GENEALOGY A com- 
plete, excellent geneology 
Femi lo document 


or ado72)8350 ancesiry. 


(2-3 flow GuaTER Drow 
flow charis using Lotus 
1-2-3. (A227011 Vids 





CASTRONQMER The com- 
plete astranamical infar- 
mation packoge...date for 
all planels and graphic 


ds HD Ae eal 


CiZAIKAN A 3D arcade 
iheiller! Flying 0 super 
high-tech space fighter, 
Ou oliock enemy our- 
ases. Incredible ond 
faithful to the arcade clas- 
*, Works on pe PC and 
iF onl com 
ble. (E3295192)$3.50 ig 


CISTAR DEFENDER Project the 
surface and people of your 
planet from hostile 
aliens...fast play actian. 


(€3291192)8250 


CASTLE CARNEVORE An excel- 
lent odvanture fantasy 
gome. (£22907B1 


(IMF PREDICTOR Simulates 
ae we spreads 
teams. 


RE pockoge 


CPC PRIRALL Finally, pinball 
for the PCI Plays just hke 
the crozy mechanical 
gomes bul without all of 

e@ quoriers and the 
wasted spoce flip- 
er and boll actian. 
3290191 )$3.58 


COQMt WH GENERAL Recre- 
ate the mayor battles of the 
ul War - see dt can 


islory. 
no 75% 


CIMAME THAT STATE Nome 
slates/capilals - uses 
graphic U.S.A. map. . pop- 
ular and educational. 
(82281781 )$2.50 


ATIACE The fate of 
our Nahhon is in your 
hands!| Defend major 
cites agains! o surprise 
missile allack 


(E3291191)$3.50 


CORE RED BARON Fight o 
wwid ‘A ht with the no- 
forious Baron while 
defending faur home 
base. Nat P sisson compati- 
ble. (E329018 

QNS$ Good mano- 
chrome, based Chess 

ainsi rll with 

fee play levels. Not PCr 
compatible. 
(E 72) 


[WRO-Al GOL A good ae 
game for the areas 
golfer. (E229027 18150 


CIE MONOPOLY A well-done 
computerized perce of 
the Monopo! iA boord 
game. Calar/Graphics 


suageteda 


SPEGAL COLLECTIONS 
Order special, guaranteed Seftewre Channel Collections end seve up to 
27% OFF the rogues price of programs ordered seperetely: 
INE EDUCATION COLLECTION $34.95 


(DA greet coflection of Educotional 
choles Math Paths Kid router 


Type Teacher, Math 
Byles, Guz fad eds Nia Kaas 


i Progra for kids! 
leacher, Spell/ 
Crypta Grams, Alpha 


1 Stote...just $14.95, 
% off regulor BacaN Oey 


car a rn 8.8 


1544 outstonding arcade and 
Software 


mes from The 


Channel. Includes PC Pinballez ppt Red 
Baron, Missile Attack, Asteroids, Star Defender, and 


many more. 


OUR GUARANTEE: Your complete satisfaction with all of our software products is our most ioportenty goal. If for ony reason 


manly- used invesiment cal- 


you ore nat satisfied with ony con nyu purchose fram Software Express/Direct, simply return it to us, olan yah the 
paisions: Future Value, inves original pockoging, within ki of purchase, and your purchase price ond Alves Dos costs will be oramphy 
mentand Annuity refund 


TO ORDER NOW, CALL TOL FREE: 


| 3 enn gay a1098 


CISEND FOR FREE CATALOG 
Call or write for free catalog. 







‘“ 


lar Deposits and lots a 
cluding fost panting pee 








(SMMPLETYPER Quick Stems, forms, VISA or MASTERCARD occepted...in Mi, call (313) 822-0603 

The fast, efficient way 
to gel aut one- -shol correspon: 
dence on your PC... . includes 
seer [Software 

= | America’s instant SoftwareCompary. "print 
| NAME 

(UNV? BUSTERS fext-Paced Pyramid Ac- a 
tas Help Bold Adventurer Bust- | ADDRESS 
er Cheops the jewel-en- | 





cry zIP PHONE 


(use an: CIBM PC DPC XT CPC ATC) PCjr OCompaq DiOther (Specify): 
Oneer FOAL: G(r under $15.00, please add $1.50 shipping and handling). 
METHOD OF PAYMENT, (Check enclosed CIVISA TIMASTERCARD Enter credil card number below: 
ML 1 eee 
EXP. DATE 
| HOW 7O ORDER: IF ORDERING BY BUHL, Check the boxes next to the tiles of the desired programs. FILL OUT THE SHIPPING 
INFORMATION obove. TEAR OUT THES AD, enclose with payment, or fill out credit card information, ond mail ta the 
| address below. SOFTWARE EXPRESS/DIRECT 1 P.0. BOX 2788 Wl MERRIFIELO, VA 22716 


ee 
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STATE 


crusted urn at the top of Tut's 
Pyromid. Fun, fast, and very 


sneaky! {Color/Graphics | 


Good, Cheap Chass 
inner’s Chess. Eight 
cut levels and hours of fun. 
like it of three times the 
ware tercphics req'd.}. 








9-TRACK MAG. TAPE 
SUBSYSTEM FOR THE 
IBM PC/XT/AT AND... 


2 


r= 


For information interchange, backup 
and archival storage, IBEX offers a 
9-track, IBM format-compatible 12” 
magnetic tape subsystem for the 
IBM PC, featuring: 


@ IBM format 1600/3200 and 800 
cpl. 

@ Software for PC-DOS, MS-DOS. 

@ Also for DEC, VAX, VME, S-100, 
RS-232, IEEE 488. 

White, phone or TWX for information 


IBEX COMPUTER CORR 
20741 Manilla St., Chatsworth, CA 91311 
(818) 709-8100 TWX: 910-493-2071 
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DATA-LITE SYSTEMS 


COMPLETE 
COMPATIBLES 


DL-XT $ 999.95 
DL-XT TURBO $ 1049.95 


DL-AT 8 mhz $ 1849.95 


AT INCLUDES 40ms HARD DRIVE 
ALL SYSTEMS INCLUDE 


256K RAM (512 on AT) © 21 MEG HARD DRIVE 
FLOPPY DISK DRIVE © PARALLEL PORT 
SERIAL PORT #CLOCK-CALENDAR® KEYBOARD 


MONOCHROME MONITOR 
VIDEO CARD 
EGA SUB-SYSTEM $639.95 
FOR EGA WITH SYSTEM add $490 00 
21 MEG XT HARD DRIVE SUB-SYSTEM $375.00 
360K 1/2 HT. FLOPPY DRIVE $ 85.00 
OTHER SYSTEM CONFIGURATIONS AND ITEMS AVAILABLE 


* * *CALL FOR BEST PRICE* «+ « 
DEALERS WELCOME 


DATA-LITE SYSTEMS 


2828 COCHRAN ST , #174 
SIM! VALLEY, CA 93065 


805-527-6465 


—F.C.c. APPROVED— 








a PC TUTOR 


| This code puts the far address (segment 





plus offset) of the beginning of the PSP on 
the stack. The .EXE program can then exit 
witha 


RET 


within a far procedure. This effectively 
branches to the INT 20h instruction at the 
beginning of the PSP. 

Beginning with DOS 2.0, interrupt 2Ih 
function call 4Ch was added. This function 
call has two advantages over interrupt | 
20h. First, it does not require that the CS 
register point to the PSP. Second, a pro- 
gram can pass back a return call (in regis- 
ter AL) to DOS. This return code can be 
used in a batch file IF ERRORLEVEL 
statement. Or, if the program is executed 


| through function call 4Bh as a child pro- 





cess of another program, the parent pro- 
gram can retrieve the return code through 
function call 4Dh. 

Aside from these advantages over inter- 
rupt 20h, however, the two termination 
methods are functionally about the same. 
I’ve just taken a look in DOS 3.2 and have 
found that DOS turns an interrupt 20h into | 
an interrupt 21h function call 0. Function 
calls 0 and 4Ch both execute a few lines of | 
code on their own but then share the bulk 
of the DOS code involved in terminating 
programs. 

The story is similar for interrupt 27h. 
By setting register DX to the end of the pro- 
gram and executing an INT 27h, a pro- 
gram can terminate but remain resident. 
This works for all DOS versions. Interrupt 
27h is a problem with .EXE programs be- 
cause CS must again point to the begin- 
ning of the PSP. I've seen at least one 
.EXE program that remained resident by 
putting a 27h in the second byte of the PSP 
and then terminated with a far RET. 

Beginning with DOS 2.0, interrupt 21h 
function call 31h can also be used to termi- 
nate and remain resident. Here register 
DX is the size of the program in para- 
graphs. (A paragraph is 16 bytes.) By us- 
ing a paragraph size rather than a byte 
size, function call 31h allows a program 
larger than 64K to remain resident in 
memory. Like function call 4Ch, you can 
also pass back a return code with function 
call 31h. But again, interrupt 27h and 
function call 31h share a lot of DOS code. | 

Function calls 4Ch and 3 Ihare now the | 








a Some people believe 
that interrupts 20hand 
27h will be eliminated in 
future versions of DOS. 


“‘preferred’’ methods for exiting assembly 
language programs, but only because they 
are more flexible than interrupts 20h and 
27h. The only problem with these methods 
is that these two function calls don’t work 
under DOS 1.1. Although DOS 1.1 is 
nearly extinct, if the rest of your program | 
can run under DOS 1.1, it would be silty to 
terminate with a function call not support- 
ed by DOS 1.1. 

Some people believe that interrupts 20h 
and 27h will be eliminated in future ver- 
sions of DOS. For instance, the Microsoft 
Press MS-DOS Technical Reference En- 
cyclopedia (which was recalled about a 
month after it was released because of 
gross errors) describes interrupts 20h and 
27h as “‘obsolete."’ It also says that pro- 
grams that remain resident in memory 
should use function call 31h to ‘‘ensure 
compatibility with future versions of 
DOS."* (Really? Is that all that’s neces- 
sary to be compatible with future DOS ver- 
sions? Isn't that what ‘‘ensure’’ means?) 

Believe me, if a future DOS version 
must eliminate interrupts 20h and 27h, this 
will be the least troublesome of the 
changes you'll have to make to your as- 
sembly language programs. I'm working 
under the assumption that the future 80286 
protected-mode version of DOS (which is 
really the only future DOS version that 
matters) will require you to make changes 
in all assembly language programs, and 
that your programs written in high-level 
languages may only have to be recompiled 
and relinked. 


ASK THE TUTOR 
The PC Tutor solves practical problems | 
and explains points of general interest. To 
see your questions answered here, drop a 
line to PC Tutor, PC Magazine, One Park 
Avenue, New York, NY 10016. Pt) 





CIRCLE 312 ON READER SERVICE CARD PC MAGAZINE #® DECEMBER 9, 1986 
366 


The Fastest IBM Compatible 
Computers At The Lowest Prices 










3104900 
$4990 





The ME 286 


The ME 286 is the best. Micro Express 
uses Atronics (U.S. made) top-of-the- 
line mother boards for the ME 286. 
These units are burned in at the factory 
for at least 24 hours. The ME 286 has 
three different versions with 8, 10 and 
12MHz processors. The ME 286 in- 
cludes 640K (1MB option), 8MHz 
clock, 1.2MB floppy disk drive, floppy 
and hard disk controller, 200W power 
supply, and AT style keyboard. 


The ME V20 


This 8088 based machine with a Norton 
Rating of 3.3 is the fastest XT compati- 
ble on the market. If you need speed, 
but don’t have the budget for the 286 
unit, the ME V20 is the ideal, low cost, 
high performance computer. The ME 
V20 runs at 4.77/8MHz switchable 
clock using a NEC V20 processor for 
maximum speed and still full compati- 
bility. The ME V20 includes: 640K, 
360K floppy disk drive, floppy disk 


controller, and AT style keyboard. 


We Will Beat Any Advertised Price 





Quantity Buyers Only VE 
XT mother board "OK $ 89 
Turbo 8/4.77MHz mother board 129 MICRO EXPRESS 
AT/XT keyboard 45 


AT power supply 87 714 so 
XT power supply 49 
AT floppy/hard disk controller 149 


XT hard disk controller 14 
AT/XT 1.2MB floppy controller 79 2114 South Grand Avenue 


Floppy disk controller 27 Santa Ana, California 92705 
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# ADVERTISING 
RATES AND 
INFORMATIC 
PC Magazine Directory 


Standard Istings consist of a bold 
lead line (23 charucters approx), 7 
lines af body copy 145 characters 
per line approx). 4 lines for compa- 
ny nan, address and telephone 
number $265 per invertion—4 issue 
runimum, Addivonal charge for ¢x- 
(ra lines and company logos. Adv. 
payment und frequency discounts 
available, American Express, 
MasterCard. Visa accepted. Copy 
subject to publisher's approval, Send 
typewntien of printed copy. repru- 
ducible loge ant (if applicable} and 
remittance to Kathryn Cumberlander, 
‘Classified Adv Director ZtlF-Davis 
Publishing Company, One Park Av- 
enue. 9th Floor, New York, NY 
(0016 Fer additonal information, j 
asviMunce, of to place da onder hy 
phone, call collect (212) 404-SU1S. 





®@ 100% Cotton Canvas 

© Static-Free/Breathable 

®@ Belge with Grey Trim 

© Embroidered Emblem 

For: IBM, PC, PC-AT, Compag, AT&T 

Leading Edge “D,” Epson Equity 
Printers: OKIDATA, EPSON, IBM, NEC. 


Contemporary ComputerWear 
1320-36th Avenue 
San Froncisco, CA 94122 
(800) 826-5764 
Dealers Please Inquire CA, (415) 759-1466, 
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EMARKETPLACE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 





ACCESSORIES/ SUPPLIES 


CompuTogs 





Apple 2e MON-CPUKBD ==. 24.95 Tandy 
ple 2c MONCPUKBD 1995 J; 
intosh CPU KBD Mouse 28.95 IBM 
Tandy 1000 MON CPU 2495 IBM PC 


VISA/MC Accepled Inclede $2 00 Shipping 


FIND THE WIDEST RANGE 
OF DP WORKSTATIONS, 

ACCESSORIES 
& SUPPLIES 
IN THIS FREE 
GLOBAL 
GUIDE 

all at a 
HUGE SAVINGS! 










The GLOBAL GUIDE afters more vanety than 
any uilce equpmenl compute: or sofware 
Gealer plus loll tree order convemmence Use 
the Reader Service Number of dial 
1-800-8-GLOGAL (That @ 1-900-845-6225). 


GLOBAL 


COMPUTER SUPPLIES 
45 South Service Rood, Plaewew, NY 11803 
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For Your Home 


or Office!! 


COMPARE OUR PRICES! 
1200 MON CPU 24.95 IBM PC Monitor $95 
1000°200 KBD 13.95 80 COL Printer (specify) is 
MON CPU 
Keyboard 
—OVER 200 OTHER MOOELS AVAILABLE—TO PLACE Pl ORDER CALL OR WRITE 
CompuTogs” 
P.O. Box 2493, Naperville, IL 60566 + (312) 961-2958 
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Dust Covers 


CompuTogs® offer Ihe ultimate 
in protection. Hand slilched 
natural canvas with brown 
binding they are far superior to 
vinyl al little extra cost. 



















2495 iia }] ie 
1395 Gee 








CUSTOM EM@ROIOERY SHOWN AVAILABLE 







IBM STYLE BINDERS, SLIPS 
Complete program packaging line D-ring cloth 
binders, sip cases, floppy pages. game portio- 
los Continuous paper with three large holes 20 
(b to. go mn binders Blank disk envelopes Func- 
tion key cards tell user your F1-F10 meanings. 
Low paces on floppy disks Call, write for prices. 
FREE Catalog Fas! service, low prices. 
ANTHROPOMDRPHIC SYSTEMS LIMITED 

376 E St Charles Road 

Lombard, iL 60148 

(312) 629-5160 1-800-DEAL-NOW 


-» SOFTWARE PUBLISHING... 
GDS offers a wide varety of services that will help 
get your software to the market Address your 
needs with GDS 
© IBM style cloth/viny! 3-ring binders/slips 
© Labels, sleeves, disk pages, bulk diskettes. . . 
© Disk duplication wilh 100% verification 
© Shrink wrapping and product assembly 
© Duick turn-around 
A well packaged product can make the differ- 
ence in making a sale Calt us now! VISA/MC 
GLENCD DEVELOPMENT SYSTEMS 
3920 Ridge Ave 
Arington Hts , IL 60004 
312-392-2492 


Printer Stand 


- Convenient, space saving paper 


storage 


- Slotted for bottom feed 








ACCESSORIES/ 
SUPPLIES— 
BARCODING 


FABRIC DUST CDVERS 

Our 41h year protecting computers and penph- 
erals walh heavy poly/cotton covers 

BEST QUALITY—Amencan made, custom work 
BEST SELECTION—6 colors, 1100 styles 

BEST SERVICE—Fast, Toll Free, MC/Visa 
BEST PRICES—$8 95-$36 95. Shipped Free 
BEST VALUE—Manogram or Screening available 
COVERS UNLIMITED 

POB 381076 

Germantown, TN 38183-1076 

800-821-7709 or 901-754-4465 


CUSTOMIZE YOUR KEYTOPS 
Touchdown™ Expanders entarge PC & XT keys 
to full swe kke AT Set of 12—$2195 Minituts, 
4 in set-—$10.95 Also make emulation or 
DisplayWrite 3 on PC easy with Keytop Kits PC/ 
5250 or OW3—$2195 PC to 5520—$29 95 
More! Visa & MC. Specity keyboard Send for 
tree info. and samples) 

HOOLEON CORP 

Dept PC, PD Box 201 

Cormalle, AZ 86325 

(602) 634-7515 





BAR CODING 


READ AND PRINT BAR CODES 
Upgrade yourself to bar codes. SCAN-TASTIC 
system includes bar code reader and label 
printing program Reader works w/DBASE, LO- 
TUS, OPEN SYSTEMS, & others/ out of Ihe bax. 
Uses no slot/power trom keyboard. $477 in- 
cludes wand and $99 Epson label program (code 
39) Need IBM PC/XT or compatible 

DEVSOFT, INC 

21010 Center Ridge Road 

Cleveland, Ohio 44116 

216-273-5039 Dealers welcome 


BAR CODE READERS/MAGNETIC 
STRIPE READERS 

TPS provides Bar Code and Magnetic Stripe 
Readers/Encoders and combinations of these for 
simple installation on IBM PC, AT, and 3180 ter- 
munals, DEC Rambow, Professionat, and VT 200 
series terminals; NCR DectstonMate V and PC 
IV. TtProfessional, AT&T/Olrvetti, Wang PC and 
VS 4200, Apple Macintosh, Northstar Dimen- 
ston Bar code label printing program $50 w/ 
reader purchase 

TPS ELECTRONICS 

4047 Transport Street 

Palo Alto, CA 94303 

(415) 856-6833 


BAR CDDE—LABEL PRINTING 

THE LABEL MAKER™ pris bar codes, OCR-A 
like and large characters from data entered at 
keyboard or from disk files Create and save 


- Attractive smoked plexiglas® 


- Free shipping in the U.S. unique printing formats and record layouts. Per- 


Acoustical Enclosure 





85% reduct f print : 15” for 8D column width $29.00 forms record add, change, delete, sort and se- 
- Desi ieaticr 00 coluan panies 24” for 132 column width $39.00 fe on = “ soak amg a Lae “Sey 
a J 
~ Stylish, ligh nctosure with Toll free 1-800-824-7888, Operator #580 eee Baier 

Stylish, lightweight enclosure wit pe Auto Mitrs. Requires [BM PC of work-alike 

plexigias® window 24 hours Ge Call (617) 425-2311 TJ SOFTWARE INC 
- Shipped UPS fully assembled Thermo-Fab Corporation P.O Box 2044 
- Free shipping inthe US. $119.00 Walker Road, Shirley, MA 01464 SS lm Acingen Hoa, 1.60006 

(312) 364-1 
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BARCODING- 
COMPUTER 
SERVICES 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503- le 


BAR CODING 


BAR CODES 
MADE EASY 


aa 


PERCON® E-2-READER™ 
FAST * ACCURATE * RUGGED 
NO SOFTWARE 
BMG STW Ae 


$732 
° 


. 
° 


Detats ue 2 
(503) 344-1189 


ALEADER RY BAN CODE SEADER ENGREERIGG 


CIRCLE 992 ON READER SERVICE ( ARD 








BARCOOE LABEL PRINTING 

PrintBar Il is a unique memory resident program 
that prints code 39 and UPC bar codes on Ep- 
Son, (BM graphics and LaserJet printers Print 
directly irom 2tmost any program. without 
Copying data to speciat print files 30 day money 
back guarantee $295 plus $12 S/H second day 
ar 

BEAR ROCK SOFTWARE CO 

PO Box 212 

Piacervilie, CA 95667 

(916) 622-4640 

BAR COOE REAOERS/PRINTING 
Print on your IBM PC and Epson/Oki/IBM printer 
Ram-Resident Program print bar codes from 
LOTUS, Wordstar, dBASE, ANY program—$179, 
(with 25° and 5° tall text—$239) Also subrou- 
tines tor BASIC, Turbo Pascal, Pascat/Fortran, 
MSC, LathiceC, Clipper. & dBASE It +—$159 
Menu-driven programs to print labels and cat- 
alogs with bar codes and/or 10 sizes ot large 
TEXT UP TO 1° talt. Bar Codes 39, 1 2015, UPC/ 
EAN, Plessey, AIAG, GSA. DOD-LOGMARS, disk 
data file wwput, assembly speed Any size label 
$49-299 

New PC and AT Reader—$385 complete with 
metal case & pen, 5 code autodiscriminate, read 
bar codes into any program with no changes— 
kybd 2tlach Also RS-232 reader-—$399 Read- 
ers for IBM 3178/278,3180, 5251—$655 Por- 
tables too—$525, programmabte—$1350 
Badge Readers Lasers 30 day retund 
‘Worthington Data Solutions 

130 Crespi Court 

Santa Cruz, CA 95060 

(408) 458-9938 


Teach your PC 
to print perfect Bar Codes* 


*with big characters on 
Epson/Okidata/IBM Printers 


e Labels for shelves, bins, shipping, inventory, 


Department of 


AUTOMOBILE (AIAG) © 


Detense - 


LOGMARS, 
Bar coded catalogs 


© Large text up to 1.2” tall e Codabar, Plessey, 
12 of 5, UPC and Code 3 of 9 e Menu driven or 
Ram-Resident user-controlled e Fast e Easy 
® 30 day quarantee. $49-299 


e Also Readers (Portable and PC attached) 


WORTHINGTON DATA SOLUTIONS 


130 Crespi Court, Santa Cruz, CA 95060 
408/458- 9938 


TCLE 
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BUSINESS 
OPPORTUNITIES 


EARN PC PROFITS AT HOME 

Receive needed exposure to earn extra income 
by ltsting your experience, goals and equip- 
ment Qur database provides low cost/rsk ap- 
proach to introduce home programmers and 
companies needing programming help Send $2 
Now tor compiete into package and application 
Only other cost ts $9 application tee 

HOME PROGRAMMERS INC 

PO Box 243-N7 

Et Segundo, CA 90245-0243 


COMPUTER 
DIGITIZERS 


VIDEO IMAGE PROCESSING 
Turn a PCIATIXT Into a Video 


© STORE VIDEO PICTURES 
ON DISK 
© CAPTURE and PRINT REAL- 
WORLD IMAGES 
* Our CUSTOM App..cations 
Include: 
— Video Data Bates 
~~ Desk-Top Publishing 
— PC Based Video 
Telephones 
— Color/BaW T-Shirt 
Systems 
« Products from CORE 


ANALYTIC include: 

-— VISIONBASE’ for 
Criminal Justice. Reel 
Estata, Personnel, 

Product Catalogs .. $595.00 


— Custom VISIONBASE’ .. call 
— Video Toolkit for 
—— Ws, sere 1-2-3, 


. siariceas col aa 
CHORUS, etc. Color and 
Be! seccesese from $229.00 

* Video Printe itsubishi, 





rs 
Itachi, etc.) ...scceceses Call 
*(Ranimesolution 

Cameras ....... from $199.00 


HAL Systems 
image Processing Specialists 
674 Routa oor 206 N 
Bridgew: NJ 08807 


1-800-227-0158 
{ir NJ 201-218 .. 18) 
1-469-0049 


{24 Hr. BBS/Modem} 


‘A Picture is Worth 
@ Thousand Words” 
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COMPUTER 
INSURANCE 


SAFEWARE 

# your computer is important to you, insure it! 
SAFEWARE provides tull replacement of hard- 
ware, media and purchased software As little as 
$39 a year covers fire, theft, power surge. earth- 
quake, water damage and auto accident Cait 8 
am to 8 pm Monday thru Friday Saturday 9 am 


toSpm 

SAFEWARE, THE INSURANCE AGENCY INC. 
2929.N High Street, P.O. Box 02211 
Columbus, OH 43202 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The ‘all rtsk” Personal Computer Policy trom DSi 
includes essential coverages not 2vatlable with 
other policies protection 2g2nst joss of data 
(even trom accidental erasure), loss of custom 
programs, and traud Especiatty intended tor 
business computers Coverage can be bound by 
telephone, 9 ta 4 Mountain Time 

DATA SECURITY INSURANCE 

4800 Riverbend Road, P.O. Box 9003 

Boulder, CO 80301 

(303) 442-0900, (800) 822-0901 


COMPUTER 
SERVICES 


SOFTWARE LOCATORS 

Let us do the searchingtor you Callus with your 
specific sottware requirements Receive your 
Custom Locator Report of the programs best 
Sutted to your software needs Custom Locator 


Reports for only $50. Sottware Companies—call 
us too Call or send for our latest UPDATE packet 
SOFTWARE LOCATORS 

1851-8 West Vista Way 

Vista, CA 92083 


(800) 824-7240 or (619) 941-6636 in CA 


“REPRINTS 


AVAILABLE 


oe soni a anicles appeanng 

A aveHaIG and will 
be ievcoorean 10 moe any special 
requirements Inquines should be 
directed to Jennifar pocks. ieor a 


Ave New York. New 


Phone 242-503-5447 








NORTON UTILITIES 
MS WINDOWS 

MS QUICKBASIC 
MS C-COMPILER 
MS WORD 
WORDSTAR 2000 
WORDSTAR 2000 + 


AST RAMPAGE 512K 
ORCHID CRAMRAM 
256 


ZUCKER BOARD 
AST 6 PAK 


$291 
$83 


$210 


PLUSW/384 
QUADBOARD W384 $206 


THE SHOWCASE FOR 


40 MB ST4051 AT 
80 MB ST4096 AT 
40MB PRIAM XT 
GOMB PRIAM XT 
40MB PRIAM AT 
60MB PRIAM AT 
BeYOULL DUAL 
0 


Open 7 days a week 
(703) 847-4740 (800) 642-2395 


Technology Services, Inc. 


MARKETPLACE 


PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


Information and 


Micro Systems Specialists 
8478A Tyco Rd., Vienna, VA 22180 


BERNOULLI DUAL 
2 $2 


20MB PLUS 
HARDCARD 

20MB MAYNARD 
HCARD 

1S) WORM 220MH 


INT 
(SI WORM 220MB 
ExT 
TEAC 360K DRIVE 
QUME 360K DRIVE 
6OMB ARCHIVE 
TAPE 
60MB ARCH. EXT. 
AT 
60MB GENOA TAPE 
6OMB SYSGEN 
20MB INTERDYNE 
EXT 


Monitors 
AMDEK 310A 
AMDEK 722 
NEC MULTISYSNC 
MAGNAVOX TTL 
AMBER 
SAMSUNG AMBER 
XTRON AMBER 
WIBASE 
SANYO AMBER 
PRINCETON 
COLOR RGB. 
MONTTORS: 


TOSHIBA Lap-Top 


T-1100 Plus 


(DUAL FLOPPY) 


$1695” 


© 256K Ram Memory 
© CMOS 80C86 Run- 
Ting at 7.1 MHz ® Two 
720K 3.5" Floppy Daves 
® One Expansion Slot © 


TOSHIBA Keyboard © LCD Display © 


Color Graphics/Monochrome 


$3495 
so 
sey 


$75 
S765 
$955, 
$1089 


$510 


$150 
$549 
$631 


$110 
silo 


silo 
$135 
SCALL 
$305 


Composite 
Card © One Parallel and Senal Port ¢ Clock Calendar 
© Extemal Floppy Drives Optional 
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EPSON LX-80 
EPSON PX8S, 
EPSON LOA800 
EPSON LQ-1000 
NEC P-6 


NEC P.5XL 
PANASONIC 1091 
PANASONIC 1092 
PANASONIC 1592 
STAR NX.10 

STAR AL-10 

STAR SG-15 

STAR SD-10 
HROTHER 1509 
BROTHER 1709 
CITIZEN 1200 
CITIZEN MSP-10 
CITIZEN MSP.15 
CITIZEN MSP.20 
CInZeN PREMIERE, 


TOSHIBA P321 
TOSHIBA P341 
TUSHIBA P35] 
FUNTSU DL-24 
COLOR 
FUJITSU DLP24 
FUJITSU DMO 
FUJITSU DX2100 
FUNTSU DL2400 
OKIDATA Mi82 
OKIDATA M183 
ORIDATA M192 
OKIDATA M193 
OKIDATA M84 
OKIDATA 2410 
PRIMAGE 90CPS 
PRIMAGE 90 Wi 
BINS 
PRIMAGE 100 
PRIMAGE 100 3 
BINS 


Specials 

120 HAUD MODEM $125 
2400 BAUD MODEM = S250 
XT CASES 
150 WATT POWER 

SUPP. sag 
ATSTYLE KEYBOARD $79 
5151 STYLE 

KEYBOARD 





370 


COMPUTER 
SYSTEMS & 
ACCESSORIES 


Visa. MC, CHOICE, AE 
Leasing, Renting & 
Financing available 


“Editor's Choice” 
ITS Turbo XT 


The SHS ITS 
Tush XT trom 
Intermation and 


po Technology 
Serv ices ts our 
est buy” 
recommendalein 


PC MAGAZINE sg95” 


OCT. 14, 1986 


Rated 8.8 by InfoWorld 


44MB, 28ms Access Hart Dave 
3 Speed Processor 

Free 8MHz Math Cuprocessor 
12 MB Floppy. 640K Ram 

2 Senalll Parallel Ports 
Clock/Calendar, AT Keyboard 
DOS 3.1. Basic, System Guide 


$2,895” 


Chi 
BAK 150ns set of 4 
PAK bn at 9 
Dank / ins set of 9 
250K/12iins set af 
bhx4 
128K Pygphack 
HOB7..1 
SORT 
SO28T SMHz 
SO287 6MHz 
SINT BMI x. 
SCNT Turbo 
\-205MI Iz 
VAD BMH 
V0 


Other Si 
SHARP PORTABLE 
SPERRY MICRO IT 
SPERRY IT 
IBM Pc AT 
1HM XT 
TOSHIBA 3100 
10MB 

SILENT PARTNER 
BRS AT 

1800 PLUS AT 

Laser Printers 
CANON Al 
CANON A2 
HEW-PACK 

LASERJET SZE6 
HEW-PACK LASERJET. 

PLUS $3214 
HEW-PACK LASERJET. 

+ 500 
QMS KISS 
XEROX 4045 


$4 
sw 
Son 
sn 


SII 
sine 
$1685 
S27ey 
$170R 


SM 


S226 
SIG 


SARS 
SOS 


$15, 


© IBM AT Compatible 

© 512K of RAM 
expandable to IMB 

© 1.2MB Floppy 

© AT Keyboard 

© Documentation 


$1349” 


CIRCLE S60 ON READER SERVICE CARD? 


Diagnostics 
@ Made in the USA 


1986 











AMERICA’S 
MOST 
ADVANCED 
DATA 
CONVERSION 
FACILITY 


1000 formats, tape. disk. wordprecessors 
mauling Hsts, aptical scanning 
ind custom reformatting 


Data Conversion 
Laborator 


67-27 168 St Fresh Meadows NY 11365 


(718) 939-4921 


CIRCLE S85 ON READER SERVICE CARD 


UNSURPASSEO CONVERSION 
Convert your word processing documents the 
easy way We can convert over 600 differen! 
formats in just a tew days 

© EXPERT TECHNIQUES 

© HIGH QUALITY 

© COMPETITIVE PRICING 

@ FORTUNE 500 CLIENTS 

Computer Systems Services, Inc. 

5 East 16th Street 

New York, NY 10003 

(212) 242-5255 


DISK CONVERSION 

We are Ihe oldes! and most versattle conversion 
company tn Ihe country We'll elecironically 
Convert disks, tapes, or mag cards to your PC or 
word processor Over 20 billion characters con- 
verted since 1979. Optical scanning available 
We provide the excellence you expecl. Text ac- 
Curacy Quaranleed tor disk conversions 

TEXT SCIENCES CORPORATION 

5430 San Femando Rd. 

Glendale, CA 91203 

(818) 247-0792 


as Power! 


Delivers 320,000 buyers who are 
found wherever buying occurs, 
from the biggest corporations to 
smatl and medium size compames. 


Use PC Magazine frequently, and 
you'tl be reaching these. the most 


important PC Buyers tn business, in 
the source they most depend on to 
find out what's worth buying. 
Which simply makes PC Magazine 
the publication most worth buying 
for you 


77 THE BIG BOOK 
Koay Any MEASURE 
Call (212) 503-5115 








MARKETPLACE 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


DESK TOP 


PUBLISHING 


Automatic 
DeskTop Publishing 
with 
The PowerText 


Formatter 


With a LaserJet and your WP 
program, add PowerText to 
typeset ads, books, contracts, 
scripts, newsletters, manuals, 
form letters, screenplays, etc. 


Automatic typestyles, justifi- 
cation, Text and Page Layout, 
Hyphenation, 50 columns, Ta- 
ble of contents, Bibliography, 
Index, Footnotes, Outlines, 
Newspaper style, boxes, and 
more, 


For PC/MS-DOS, 256K, and 
popular WP programs or ASCII 
editor. 

Beaman Porter, Inc. 
417 Halstead Ave. 
Harrtson NY 10528 

(914) 835-3156 or (BOO) 431-0007 
$89.95 plus $5 shipping 


CIRCLE 502, ON READER SERVICE CARD 





DISK CONVERSION 
SERVICE 


CHANGING WORD PROCESSORS? 
Media transler to or trom 
IBM/XEROX, DEC, WANG, 

LANIER, CPT.CT, MICOM, NBI, 
WORDSTAR, WORDPERFECT, DW3, 
MULTIMATE, SAMNA, MASII, DCA. 
Free test conversion 

CONVERSION SPECIALISTS 

531 Main St, Sutte 835 

El Segundo, CA 90245 

(213) 640-8666 © (213) 322-6319 


ON WoRO 

Can read any document to disk. 
Fasl, accurate optical scanning 
© 10,000 + type fonts 

© typesel or lypewritten 

#tont sze—6 pts to 28 pts 
10 all word processors 

© volume discounts 

© syslems and services 

© call for prices 

ON WORD DEVELOPMENT 
2434 Main St 

Santa Monica, CA 90405 

(213) 399-7733 









DATA 
CONVERSION— 
DISKETTE 
COPY SERVICE 





DISK CONVERSION SERVICE 


Superior Program 
Duplication 


Everything you do rides on the disk your 

customer gets. Our top-quality duplication 

service guards your reputation and assures 

your satisfaction. Check these benefits! 

© 3%2”,5%4",8", 48 TPi, 96 TP, high density. 

© Choice of 600 formats provided on high 
quality media. 

* 24-hour delivery of 50 to 5,000 copies. 
Drop shipping. 

¢ Free warehousing and monthly inventory 
control report. 

® Labeling, collating, packaging and shrink 
wrapping service. 

© Copy protection. Free serialization. 

* Colored or black media with lifetime 
disk warranty. 
We've never missed a shipping date— 

10% discount if we do! 


Western Transdata inc. 


OISK DUPLICATION 


1701 E. Edinger Ave , A-4, Sania Ana, CA 92705 
Call 714/547-3383 (Collect) 


CIRCLE 480. ON READER SERVICE CARD 





DISKETTE COPY SERVICE 

Re ELLE NLL Lag AE GE 
g We're the Leader in Software Duplication 7 
Grescsssssesssashhddddddddgssssasssssasasasasavasasassssraasag 


Sy 


Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour tum-around, high 
quality, and competitive prices! All IBM formats are 
supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 

(==, Echo Data Services, Inc 
Lionville, PA 19353 
800-533-4188 or 
PA 


215-363-2400 in 
LLL LLL LLL LLL LLL LLL EL igibLea 


SNANNAARAAAAAARARRAAASRRRRAANS 
SSSA AANA 


s 





Xs 


d 
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DISKETTE COPY 
SERVICE 





OUPLICATION SOLUTIONS 
MEGASOFT has the answer lo your Diskette Du- 
Plicalion needs no matter whal the volume We 
provide “OUPLICATION *COPY PROTECTION 
*TECHNICAL SUPPORT *PACKAGE ASSEM- 
BLY *DISTRIBUTIVE SHIPPING We supply 
*AUTOLOADERS “BULK DISKETTES We guar- 
antee *QUALITY *100% SATISFACTION *FAST 
TURN ARQUNO 

MEGASOFT 

PO Box 710 

Freehotd,N J 07728 

1-800-222-0490 201-462-7628 (in NJ.) 


MAILING LISTS 


MAILING LISTS 

Now over 1,500,000 micro owners Select by 
‘brand, 311M Apple, 315M IBM PC, 9 phone ver- 
ted reseller hsts cluding 6,026 stores, VAR's, 
chain buying offices Unix users 16,000 com- 
puter companies. Over 75 differen! mucro and mint 
lists Call/Wnie Irv for info Include your phone 
& lype of business 

TARGETED MARKETING INC.—Irv Brechner 
Box 5125 

Ridgewood, NJ 07451 

(201) 445-7196 





PUBLICATIONS 


FREE 8088 TUTOR Monilor 

Learn 6088 assembly language using the new 
293 pg book, IBM PC-BO88 Assembly Lan- 
guage Programming, by Richard Haskell Or- 

der the book for $25 plus $3 S/H and get the 
powerful TUTOR monitor software free Load and 
examine any disk file, disassemble any 80BB 
code. debug EXE files Satisfaction guaranteed 

REHI Books. 

54N Adams, Sutle 130-2 

Rochester Hills, Mich 48063 

(313) 853-1941 





REPRINTS 
AVAILABLE 


ny Ler Os Aorta es Ope oree 


ofe available ond 
be prepaied to meet any special 
tequiiements Inquilies should be 
ered | to Jennifer eee; SREDIENS 


Ave . New York. New ir “soto, 


Phone 212-503-5447 v4 
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SERVICES 


ne eee | 


IF YOU NEED MAINTENANCE ON 
YOUR NEC PRODUCTS, YOU DON'T 
HAVE TO CALL ON STRANGERS. 


DISKETTE 


TAPE TO DISK 
CONVERSION 


§ ADVERTISING 
RATES AND 
INFORMATION 


PC Magazine Directory 
Standard tistings consid of « bold 
head line (23 characters approx 1, 7 
lines of body copy (45 characters 
per line approx.): 4 fines for compa: 


COPY SERVICE- 





it, Iraining. 
Call 1-800-325-5500. 
© 1986 NEC Information Systems, Inc 





TAPE TO DISK 
CONVERSION 


TAPE TO DISK CONVERSIONS 
Conversion services lo of from over 500 com- 
puler syslems 

—Magtapes 

—Micro Computers 

—Mini Computers 

—Word Processors 

—Typeselters 

Our conversion capabilities surpass mast in the 
industry 

PIVAR COMPUTING SERVICES, INC 

165 Arlington Hots Rd #M 

Buttato Grove, IL 60089 

(312) 459-6010 


*** OISK/TAPE/MICROFICHE *** 

* IBM Floppies (5%" or 8°) To of From MAG Tapes 
(800, 1600, of 6250 BPI) 

* Microfiche from (BM Floppres or ANY Mag 
Tape High Speed Laser Printing (40,000 Per- 
sonatized Letters per Day) 

* Turnaround 1SMB shipped the same day 
tecewved Visa/MC/COD/Cert Ck/MO 


Techrucal Programmung Services, Inc. 
BS506 East 61st Street 

Tulsa, Oklahoma 74133 

(91B} 254-9622 
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You only have lo call our loll-free number to ape ibe location of 
your neares! NEC Customer Engineering Service 
who certainly aren't strangers lo NEC printers and Astra and APC 
systems. Because these are the only computer products they work on. 
Every one of the more than 80 locations can offer you a choice of 
mainlenance contracts at competilive 
prices. Plus genuine NEC parts, accesso- 
ries and supplies. And, if you ever need 


CIRCLE SL ON READER SERSICE CARD 
a 


hy name. wddress and telephone 
Number, $265 per insertion—4 issue 
minimum. Additional charge for ex- 
tra lines and company logos. Adv 
payment and frequency discounts 
available, Amencan Express, 
MasterCard, Visa accepted. Copy 
subject to publisher's upproval, Send 
typewritten oF printed copy. repro- 
ducible loge ust Cf applicable) and 


ter. The people 


Classified Adv Director Zi Daves 
Publishing Company, One Park Av- 
enue. 9th Floor, New York, NY 
FO016 For additional information, 
asiviance, of to place an order b: 
phone, catl collect (212) $03-5115. 


NEC 


NEC Information Systems, inc. 


Se ing ee 


iE MARKETPLACE 


the ultimate target market! 


The brand specifiers who read PC Magazine don't 
have the time to shop around, their only concern is 
getting what they need as quickly as possible. 


ue. Vee ma is ei ee ss Aes *. 


They'll DIRECT their attention to 
PC Magazine Marketplace 


é an tet BR en wee beige ct et 
For them PC Magazine Marketplace’s Direct- 
Response/Displav Ad format represcnts a fast, easy 
and cost effective method of product acquisition. They 
know it will have the products they need and the infor- 
mation they want regarding price, volume discounts, 
specifications and delivery. 

Ifyou think that vour business can benefit from the 
320,000 brand specifiers who read PC Magazine ... 
YOU'RE RIGHT! 


So take DIRECT action and 
call (212) 503-5115 


1986 


Feraitiance 10 Kathryn Cumberlander, 















MARKETPLACE 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 S03-S1HI5... 





HARDWARE 





ACCESSORIES/ SUPPLIES 


ONE COMPUTER & TWO PRINTERS? 


Stop Plugging 
& Unpingging 
Use your choice of 
TWO printers from 
ONE parallel cable 
with the simple 

flick of a switch. 


One Parallei Ping in... 
any Standard Centronics 
Parailet Cable directly to the switch. 


Guarantee 


Two Paraliei Pinge Ont! 
Two 3%’ cables (included) attach 


Call for onr new catalog of PC Accessories 


Simpiy Call 1-800-TO-ASK-USi 8am.5pm PST 
800-862-7587 (CA 415/567-4067) 

Vo Order: Write or call Tipz Direct, Ine. Visa/MC or =. ecannan 

Money Orders please. Shipping within 48 hrs. via UPS. z 

P.O. Box 690, San Freacisco, CA 94101-0690 





ADD-ON BOARDS 


FAST 88 


Makes your PC run 
a like an AT! 
Magazine" lot's Choice’ 
(9/16/86) 

@ No slot needed m Speed select & 
feset switch @ 100% compatible 
with all softwere m 30-day money- 
back guarantee @ Tech support 
hotine = 

FAST 88 without CPU 


FAST 88 with 8088-2 
FAST 88 with V20-8 


$129.00 
$139.00 
$149.00 


CHIP CLOK 
Automatic Date/Time with 10 year 
Battery Backup! 
* Easy Plug In 
* No Slot Needed 
Chip Clok w/software 


$79.00 
AMEX = - MC visa COD 


To Order, Cail or Write 
1-800-722-2353 in USA 
1-312-529-2552 in IL 


Circle Reader Response for: 
wie PC Tip-of-the-Week 
IPUQUEST Engineering inc. 
801 Morse Avenue 


Schaumburg, IL 60193 
CIRCLE 994 ON READER SERVICE CARD 











FIXEO OISK BIOS/BOOT 

FiXT boots from mos! popular Hard Disks—DA- 
VONG. XEBEC, OMEGA, GT LAKES, etc Adds 
XT-like BYOS interface to your disk for PC. Se- 
Cunity, multiple volumes, removable media sup- 
Port optional No-stot plug-in instaliaton Specify 
controller anid compuler with order $80-$200 
Add $3 shpg, CA tax 





GOLDEN BOW SYSTEMS 
PO BOX 3039 

SAN DIEGO, CA 92103 
619/298-9349 


JEEE 488 CONTROLLERS 

The most respected name in GPIB intertaces tor 
microcomputers offers you two IEEE 488 Con- 
trollers for IBM compatibte Personal Computers 
Ziatech’s experience guarantees you Ihe bes! 
documentation and most efficient software 
available Two-year warranty Call or write for free 
inlormation packet 


azvarece 
3c3Robeta Cot 


San Luis Obispo, CA 93401, USA 
(805) 541-0488 ext 10MTT Telex 4992316 
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HARDWARE/ 
ACCESSORIES/ 
SUPPLIES- 
COMPUTER ° 
SYSTEMS 


MADE IN THE USA 


INTERNAL HALF CARD 
HAYES COMPATIBLE 


300- 
Baud | 


SOFTWARE INCLUDED 





REPRINTS 
AVAILABLE 


arate feptints Rok orhcles appearing 
avollobie ond will 
we prepcred abe meet ony specioi 
tequirements Inquiries should be 
rece to Jennifer Locke. re. Reps 
Dept. Ziff-Davis 


pee Neways ae New on “s0010 


tb 








VISA-MC-AMEX 


800-854-0561 x 806 


In Califorma Call 


800-432-7257 x 806 


INQUIAIES AND MAIL ORDERS 
California Residents add 6% tax 


PHINE INC. 








COMPUTER 2401 E. 17th St., 

SYSTEMS Santa Ana, CA 92701 
PETES CLC SSSCUCSSSESSOSCSL CCS SCL ee. 
* AUTHORIZED DISTRIBUTOR i 
os * 
PC EDITORS | == BABY ¢ 
i!) CHOICE MUCHO 
MAGAZINE xT © Turbo % 
» VPC Hi 286 e 388 * 
VICTOR 286 (late fal) 
Complete Systems Complete Systems ie 

WwW Wi 

from $799. from $599. Me 
(Quantity Discounts Available) te 
x 
Okidata ML9O3..c000000$349, * 


Irwin 
20 meg tape back-up $449. 
40 meg tape back-up $499. 


FCC licensed 
Best packaging 
Gest compatability 
Gest documentation = 











EGA Monitor. oo seses 0$460. begin win iruls 
TOLL FREE CALL- orders only be 
We pay for this call - why wait? x 
Dial 1-950-0777, wait for ione, then dial * 
- 6016668 (touch tone only}, ask for ext. 286 be 
= BABY“MICRO INC. ‘swpport visa * 
~ 7388 S. Revere Pkwy & inquiries DINERS 





Suite 708 (303) 790-7717 AM. EXPRESS x 
Englewoog CO 80112 MASTER CARD 


® Fax# 303-799-1795 © Telex #510-100-7884 
CIRCLE 97 ON READER SERVICE CARD 
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PC's & PERIPHERALS 


QUANTITY BUYERS ONLY 


TURBO XT CLONE 
64K expandable to 640K, 
135 watts P/S, keyboard 
FDC, 360 K disk drive fully 
burned & tested. 


$399.00 3 Units Minimum) 


AT CLONE 106 wuz 
switchable, 80286 CPU, 1 
MB board U.S. made, 200 


watts P/S, AT style keyboard, 
burned & tested. 


$999.00 units minimum) 


2400 Baud 
Modem ... . $189.00 (Qty. Oniy) 
1200 Baud 
Modem ....$ 85.00 (ty. Only) 


360 KB Floppy 


All of above pnoes are C.OD cash only 
Prices and availabdity subyect to change 
without noose 


CLONE FACTOR 


(415) 656-5404 

(213) 477-0447 

(714) 731-5727 
TWX: 5106003265 


CIRCLE 600 ON READER SERVICE CARD 





i HARDWARE/ 
COMPUTER 

| SYSTEMS- 
DISK DRIVES 


THE SHOWCASE FOR PRODUCTS AND SERVICES tN THE MS DOS MARKET... 





DISK DRIVES 


PORTABLE 


MOVE HARD DISK FILES EASIER 
THAN FLOPPIES OR CARTRIDGES 


10 or 20 MB—For IBM PC, XT, AT 
and compatibies provides: 


Portability-Shock Resistance-Backup—Security 
—Systems Upgrade 


© Portable 3.5" Winchester drive 
and controller subsystem. 

© Externally cable connected to 
18M and compatible PC's. 

© Extremely high shock resistance 
makes portability practical. 

© Attach to PC's with any 
resident hard disk capacity. 

¢ interchanges data between IBM 
PC's, XT's, AT'S and compatibles. 

. Backup files, unplug and store 
In vault for added security. 

© 65 MS average access time- 
6 MS track to track. 

one high. by 15° wide and 5.9° tong 
Weight 3.2 pounds. 


beater inquirtes invited | 20 MB: $1295 
(818) 896-6634 


10243 GLENOAKS, PACOIMA, CA 91331 


CIRCLE 496. ON READER SERVICE CARD 


ai MARKETPLACE 


the ultimate target market! 


The hrand specifiers who read PC Magazine don't 
have the time to shop around, their only concern 1s 
getting what they need as as quickly as possible. 


They'll DIRECT their a attention to 

PC Magazine Marketplace 

For them PC Magazine Marketplace’s Direct- 
Response/Display Ad format represents a fast, easy 
and cost effective method of product acquisition. They 
know it will have the products they need and the infor- 
Mation they want regarding price, volume discounts, 
specifications and delivery. 

Ifyou think that your business can benefit from the 
320,000 brand specifiers who read PC Magazine ... 
YOU'RE RIGHT! 

So take DIRECT action and 
call (212) 503-5115 
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DISK DRIVES 


G INCH DISKETTE SYSTEM 

Read, write, and formal diskelles trom iBM 
maintrames, minicomputers, dala entry equip- 
ment, ete Comptete easy 10 use software 
handles EBCOIC conversion Canread and wite 
CP/M B-inch diskettes (many formats) You also 
can use 8-inch drives for PCDOS files, 1200 KB 
per diskette! $1295 complete 

MICROTECH EXPORTS 

223 Forest Avenue 

Palo Alto, CA 94301 

AN5-324-9114 


DISK UPGRADE BIDS FOR ATs 
DUB-14 overndes AT Drive Table to allow any 
Compatible drive to be attached and futly used 
on the standard AT controller Two ROMs plug 
into empty sockets on system board. Includes 
complete Set-Up routine and low-levet format 
lacility Works wilh UNIX, XENIX, other OS and 
networks $95 + $3 shpg, CA tax 





GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego, CA92103 
619-298-9349 


DISKETTES 


LOWEST PRICES ON DISKETTES 
5%" DSDD 35¢ ~DSHD/AT $155 

3% SSDD$125 DSDD$155 

© Liletme warranty © Write Protect tabs 

© 100% error free © Reinforced hub nng 
eFinesi quality © Add 4% for sleeves & labels 
Add $3 lor 100.disk s/h Minimum 100 diskettes 
Send checkor call CAres add Give s tax 

OATA BUREAU Inc 

1633 Westwood Blvd = Suite 120 

Los Angeles, CA 90024 

(213) 479-0345 


QUALITY DISKETTES 


5%” DS-DD 

100% Certified 
Lifetime Warranty 
U.S. Mfg.. hub ring 


Add 4¢ For Tyvec Sleeves, Labels & Tab 
t8M AT 5%" DS/HD $1.49 ea 
Colored 54" DSDD in 16 Diff"). 
Colors 59¢ 
Shipping $3 per 100 diskettes 
‘Order by phone or send your check to 
AMERICAL GROUP 
(818) 906-1132 


14200 Ventura Bivd Ste 201 
Sherman Oaks, CA 91423 
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H HARDWARE! 
DISKETTES 
EXPANSION 
UNITS 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 














DISKETTES EXPANSION UNITS 


FORMATTED DISKS aww 
Ready to use in your 


IBM PC or compatible. 80287-8 =» 80287-3 
8087-3 = 8087-2 =» 8087-1 


ieee ass atntonnammeliiadie 


SET Ts NEEER ggg SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 
ecectrzoncs (714) 497-6200 


a CALL NOW FOR FREE CATALOG . 
Dealer Inquiries Welcomed 




















ALF formats brand-name 
factory certified disks, and 
I double-checks them for 
defects, You save the time 


and hassle of formatting 
¢ disks yourself, and pay no 

more than for ordinary 
each 














CIRCLE SST ON READER SERMICE GARD 





| ! 
ps/op aty 100 blank disks! 





Call today, toll-free, for complete information: 


1-800-321-4668 


tn Colorado. 303-234-0871 
ALF Formatted Disks on these fine brands; 


¢fNashua. 3M 
Mi Fe iene cons 


CIRCLE. 49 ON READER SERVICE CARI? 


PC EXPANSIONS 


AST SixpockPlus (384K)... . . HAYES Smartmodem 12008. . Hee 
SixPokPremium (1M) d Smartmodem 1200. . 389 
Advantage a. ae fi d Maynard OnBoard 20 . 

S$ Sandstar Series 
MaynStream Tape fram . 
WD File Card (20M) $639 
ay 20M Hard ois 
HD Card 


Tandon TM1C2" 10, Tos hagge h ae 
Lay for AT:109 

“ae (64K):12 
8087. 


Monitors ... NEC, Amdek, Princeton GR 
Printers ... Citizen, Panasonic, Toshiba 
LaserPrinters ... Cannon, Qume, HP — All Popular Software 
VLM Computer Electronics 
40 Park Place * Morristown, NJ 07960 « (201) 267-3268 
Visa, MC, Check or COD 











EXPANSION UNITS 


DYNAMIC RAM 100ns 
1000Kx1 100 ns 
120ns 
150ns 
120ns 
150ns 
150ns 


REPRINTS 
AVAILABLE 


Quontity repnnts of articles appeanng 33 Sane AM 18358 Valley Biv City of industry, CA 917, 

in PC Magazine ore avaiable and will Phone 818-369-2688 (Moo Fn @ 35) 
be prepelee in meet ony pH eciok , ORDER TOLL FREE 
fequirements Inquires should be 

directed to Jennifer Locke reenots (800) 892-8889 « (800) 682-8164 
Dept. Ziff Davis Publishing Co 4 Toy ee 


Ave New Yon Ne “on 101 
Prone 212-503. - vi Seay Stat 
pare ey 
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EXPANSION UNITS 


MEGAMEMORY 
AND DESKTOP PUBLISHING 


Lowest Prices in USA 
Futly Populated 2MB Boards 
Made by Tai Tree Sy 


HIGHEST QUALITY RAM CHIPS 
JRAM-2 $319 
JRAM-3LOTUS-INTEL $389 
JRAM-AT $389 
JRAM-AT3 LOTUS-INTEL . $439 
Jlaser-1 $269 


Super Combo Special 
OMS KISS LASER Printer, 2MB- 
JRAM-3, JLASER Module $2499 


THE RAM EXPLOSION 
rg ne Sutte 260 
% VA 22041 


(703) 569-4471 


Dealer 
VISAMA: 











FURNITURE 


MOBILE PC WORKSTATIONS 

The new Mobile-Station series of compuler 
workstations add wheels 1o your computer Po- 
sition tt next to your desk tike a typewnter or take 
it trom room 1o room Holds tult system and 
printer Several models to choose from in wood 
of laminates Call or write for catalog and more 
mformation 

MicroLand Fusniture Co, Inc 

17 Madrone Ave: 

San Anseimo, CA 94960 

(415) 485-9758 





PERIPHERALS 


Motherboard Clock $59 
SideClock does not use an expansion stot! 

he Innaventions s Clock/Calendar, stalls in 
seconds Just open the computer cover and snap 
itinto place Never enter the time and date again 
SideClock does tt lor you Battery & Sottware in- 
cluded 30 day $$ back gid 2 year limited war- 
ranty $59 1 $3 s/h Site discounts Dealers 
welcome 
Aristo, 16811 El Camino 
#213-M, Houston, TX 77058 
713/480-6288 800/3ARISTO 





Connector Option $40.00 
CA Residents 6% tax 
UPS Stupping $3.00 


2734C Jonson Ur 
Post Ottice Box 3717 


Venjura. Catilornia 93006 
GD Alt (605) 658-7466 oF 658-7467 For FAST Detivery 


Convert What You Have 
To What You Want! 


@ AS232 Senal @ Centronics Parallel 

@ 6 Baud Rates a Handahake Signaia 
@ Latched Outputs a Compact 31/4 x 

448 x t2 

No longer will your peripheral chorcaa be 
lemited by the type of port you have available! 
Our new High Performance 700 Seriea Con 
verters provide the missing link Based on the 
latest in CMOS technology these unita teature 
{uit baud sate sstection to 192K. with hand- 
ghake aignata to maximiza tranater ellyciency 
Detailed documentation allowa aimpilied in 
stallation Order tha Model 770 (Ser/Part or 
Model! 775 (PariSen Today! == 
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PC/XT 


SYSTEM 800 


Mono $569.00 
Color $759.00 


+ She Of case 


PC/AT 


sHMARKETPLACE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


AAS MAGITRONIC 


SYSTEM 1000 


Mono $1549.00 
Color $1739.00 


+ 200W Powes SupmhyCase 
+ W136 ATPNT Keyboard 
‘24K. Memory On 60286 Mother Board 


[lag a $0 Charme x 2 


ecard Es Rasch AG 
640 1 360 Dot Resohvton 


KEYBOARDS 


K-13 ATT 


‘Cab 


Large Retum tay cto ort fs 


bid 
Festures Separate Mum 6 Cursor Pads/LEO Cap Lock & 


Num Lock w/Large Return 


MODEMS 
Hayes Compatible 
« Smarteam External (200 
+ Lytaars External 1200. 
+ Oscovery External 2000 
+ Easy DATA Iternad 1200 


POWER SUPPLY 
+ P-150 Sweicting Power Supply 

+ P-200W Sentchang Power Supply 
‘Mira Power Center 


CHASSIS 

+ C-B00 XT Cate She Open top 

+ €-600-A XT Case AT Jr style XT wast 
+700 8 Case 


ORIVES 

‘360K Tear 1/2 Desk Drove. 

300K Fupten 1/2 Owe: 

12M High Capaotty AT Drove 

20 69 Seagate Herd Disk 

20 4 Seagate Hard Desk w/Western Daptat 
‘30 MB Seagate Hard Disk 


FEET 


EGEGes eos see 






XT TURBO 


SYSTEM 900 


Mono $599.00 
Color $789.00 


ADD-ON BOARDS 
PC/XT 


+ GB-101 

+ MGB-102 
MGB- 103. 

+ MGB 103-1 
‘MGB-104 
‘MGB. 105, 

+ MGB- 105-1 

+ MGB- 106, 

+ MGB- 105-1 

+ MGB-107 

+ MGB- 106, 

« MGB- 108 

+ MGB-116 


MGB-210 
+ MG8-231 
+ NGB-108-1 
+ MGB-135 


CABLES 
8550 Comput To Port 
7 wn 
sR 
Bsr AS 222 Sera Cane D825 ot 
9 


10m. 


sim 108 
8513 AS 232 Senal 0825 mt 
6n wv wn 
(8514 RSZ32 Senal DB2S nvm 
6n bu 
Se Coroner eee 
us wR 
Ee Caner oe 09 m8 
Rid 


aa Goneet Onarger D> mi 
8525 Gendes Changer 0825 it 
4 Ways Switch Box Senat 

4 Ways Stich Box-Paratiel 
AB Sentch-Senal 

ND Sentech Paratha 

Pres Outlet Strip UL 

Monitor Cable 


ACCESSORIES 
OX-45 Deskette Bon 

DK- 100 Deskette Box 

Bar Code Reader 

Keytoard Cover COM 
‘Keyboard Cover Ih 

Keyboard Drawer (Wood) 
250K RAM Chip 

64K RAM Chop 

2nd Sencal Port (Gt 





HARDWARE/ 
EXPANSION 

UNITS— 
PERIPHERALS 


Beelsiess gassisewsercususesess 


se 
eubiSicer 


MAGITRONIC TECHNOLOGY INC. 
9-02 43 Road, Long Istand City, NY 11101 
ORDERS ONLY: 1-800-227-5454 
NY & West Coast Information: 718-706-7670 
PLEASE CALL FOR QUANTITY PRICES 
Orders Can Be Shipped from West Coast 
‘Al Orders are Stugged UPS COD Case Cerntied Check or Money Ordes Witte 26 Hours. 


(BMP PCAXT and Hayes are regetered trademarks of ther respective companies. 
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POWER 
PROTECTION 


MEIRICK STANO-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM 
provides back up power and proteciton Irom 
Power latlures, brownouts, surges, spikes and 
power kine noise The enclosed battery will sup- 
ply a long run time during a power failure 400 
walt system-$449, 800 wall syslem-$795, 
MEIRICK INC POWER SYSTEMS DIVISION 
Box 298 

Frisco, CO 80443 

(303) 668-3251 





POWER 
SUPPLIES 


MORE POWER! LESS NO!SE! 

19% more power han an XT 67% less nosse than 
aPC. The new SILENCER 155 Watt PC/XT Power 
Supply gives you both. Plenty of power for all 
your add/ons No high speed furbine nose to 
talile your nerves Large diameter, low speed, 
West German fan built-in 1 year guarantee $149 
plus $6 s/h. VISA/MC/C.0.0. 

PC COOLING SYSTEMS 

Bonsall, CA 92003-0518 

(619) 723-9513 





PRINTERS 


TOSHIBA-IBM 


COMPATIBILITY 
P341 P3851 P321 
P1340 P1351 P1350 


Now you can make your Toshiba print- 
er totally compatible with ihe [BM (and 
compatibles) in bolt lexi and graphic 
modes. IDT's IBM-Toshiba Printer In- 
terface has Epson emulation with 
Toshiba quality. 


«memory resident 
software interlace 
(compatible with 
Most other memory 


resident packages) 
. sup jorts downloadable tonts even 
1340 and P1350 
ais (BM upper ASCII characters 
las borders, Greek, math, etc ) 
* screen dumps bolh text and graphics 
© complete graphics compatibitity with 
mosi software 
© front design capabtlity 
* versatility beyond compare—all in 
one program 


APRGAL OFFER. Buy 1 interface and get 
s Fitel are es Ublity lot only $19.95 


{lor a imited tune only) 
‘You can accomplish all thes and more lor onty 
$79 95 (S2 50 smppmg & handhng! MC VISA 


INTEGRATED DATA 
IC. 
4775 Bunchberry Lane 
Colorado Spnngs, CO 80917 
ORDERS (303) 597-5547 
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PRINTERS 


EMARKETPLACE 


FOR MORE INFORMATION OR TO PLACE 


LASER PRINTER 
TONER CARTRIDGES 


HP APPLE * CANON * CORONA 


= $86 ee. 


plus $2.50 shipping each prepaid 


PORTATEK 
12021 Wilshire Blvd 
Suite 44 
West Low Angeles, CA 90025 
(213) 827-7438 


CRCLE $77 es READER TRAVIS CoE 


REPRINTS 
AVAILABLE 


barre tepnints of articles appearing 


PC Magazine are available and will 
be prepared ta meet any special 
lequiements Inquines shauld be 
dwectecd to Jennifer Locke Repnnts 
Dept Ziff Davis Publishing Ca 1 Park 
Ave New Yotk New Yatk 10016, 
Phone 212-503-5447 uJ 


SPEED UP DEVICES 


YOUR AD CALL 212 503-5115... 











IBM-AT SPEEDUP 


The High-Performance 
Speedinjector from Ariel 


As the industrys recognized leoder in high-perfarmance speedup 
products, Arel hos performed extensive research and developed 
unmatched experience in ths field Our products offe: the complete 
sotutian 
© XCELX 286/287 XPRESS” A Speedinjectar far ALL IBM-ATs Uses relia- 
ble frequency synthesis for full compotibility oni ondhigh petformonce 
* 100% vanable fram 5-13 MHz CPU speed. while running « Made 
switch defaults to standard 6 MHz or fost mode » Hardware reset 
switch » Speedup the 80287 independently Choose fiom Stoxd- 
ord ¥: CPU speed. 8 10, 12. 14 ar 16 MHz actual ca-processor 
speed + Rear mounted * One-year warranty... = § 9995 
© XCELX 286/287 XPRESS + The Speed Utilities The Speedinjector 
with software that will display exoct XCELX frequencies * speedup 
hard disk by 50% * speedup Maneseli reactian lime © carrect 
flappy disk access . . . $139.95 
@ FAST 60286-40 For ‘CPU speeds of 10+ ' MHz . $299 95 
@ FAST 80287 8. 10.42. 14 16 MHz . Coll 
@ FASTRAM 100 & 120 NS. 128K & 256K 3 Colt 
@ Mil-Spec Crystals The fomous Arnel Crysfols For early Row ATs 
Avaitable 16-17-18-19-20-22-24 MHz. $ 1995 


increase 
overall speed 
up to 300% 


riel 


ORDER HOTLINE. 
201-788-9002 


PO. Box 866 Flemington, NJ 08822 
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HARDWARE/ 
POWER 
PROTECTION-— 
SOFTWARE/ 
ACCOUNTING 









STORAGE DEVICES 





SS THE 


BERNOULLI 
BOX® 





IOMEGA* 
BERNOULLI" 


*A210H... 10 + 10 Dual 
Drive 10 Mbyte. Half-Height 
Bernoulli Box $! 791 00 


*A220H ... 20 + 20 Dual 
Drive 20 Mbyte Half-Height 
Bernaullt Box $2,320 00 


*PC2... Adaptor + Software 
(PC, XT. ATI $132.00 


*PC2B... Bootable 
Adaptor $187 00 


*AlO... Single 10 Mbyte 
Cartridge $53 00 


*A20... Single 20 Mbyte 
Cartridge $68 


19142 VAN NESS AV 
TORRANCE. CALIF 90501 
213-320-8990 = 800-225-7010 


SOFTWARE 


ACCOUNTING 


CPA Review Pass/Retund 

You Pass or We Pay! Over 2,100 computer inter- 
active muttiple choice & essay/problems, Call for 
details on the progressive way to study Also Di- 
agnosbes for CMA, CPA. CIA Exams Personnel 
Evaluator (BM PC, XT. AT, or compatibles Indi- 
vidual, Office, College Packages Available 


C) 


: 
MiCFOMASH  xcro mares to 


MicroMash, PO Box 6512, Huntsville, 
TX 77340, (800) 241-9700, In Texas 
(409) 295-1597 





PC MAGAZINE #8 DECEMBER 9. 
377 


1986 








i 5 aE 


Twe-disk integrated accounting system for 

waa with Versions 1A and 2 of Letus 1-2-3" 

» Menu-dniven » Works on hard or floppy disk 

* Seven Journals Receipts Disbursements, 
Sales, Purchases, Purchase Retums, Sales 
Returns & General 

+ Maintains master inventory hist and updates 
inventory for sales, purchases, & returns: 

« Records payroll * Prints payrolt reports, 
checks, and facsimile W-2's 

* Stores Employee Billing Codes and rates, 
charges billable hours to chents 

> Maintains employee and customer mang 
lists 

+ Prints disbursement checks and customer 
monthly statements 

* Prints numerous reports and financial 
statements 

« Financial statements may be customized 

Password protection » Expandable Chart of 
Accounts « Easily supports 200 receivables 
01 payables + IBM PC o1 compatible 


To order of request free literature calt 


800-624-6785 
000-624-6783 in Onin 
Visa» MC « Money Order + Personal or Business Check 
©6995 + 5 00 Stupping> Ohio resadents add 4 95 tax 


+ Money Sack Guarantee » 
D> ‘Sunshine Sottware Co. 
IX” Po ox 19539 
w Cincinnati, Oia 45219 


* Lotus 1-2-3 a bademark of 
Lotus Developmant Corporation 


CIRCLE S70 ON READER SERVICE CARD 


ACCOUNTING KIT $79.95 

Peanuts & Caviar is a kit designed to introduce 
the principals of accounting and bookkeeping to 
non-accountants It includes a resetable gen- 
eral ledger software package tree The kit con- 
sists of a 300 page book, worksheets, homework, 
homework analysis and GL software The sott- 
ware generates delatled reports, inal balance, 
income statement and balance sheet IBM or 
compatible $79 95 

Leam-Ed Sottware 

8030E Gward Ave Suite 619 

Denver, CO 80231 

1-800-621-8385 ext 736 


MIP FUND ACCOUNTING 

The MiP Fund Accounting System meets the fi- 
nancial and managerial reporting requirements 
ot nol-tor-profit and governmental oiganiza- 
tions. The System leatures multiple fund and 
fiscal years, user-defined reports and six levels 
of account coding Modules offered G/L, A/P, A/ 
R, Payroll, Encumbrance, Expenditure Budget, 
Revenue Budget and Lotus/DBase Interface MIP 
FAS 1s available lor IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 

6300 La Calma, Suite 100 

Austin, Texas 7B752 

(512) 454-5004 1-800-MIP-FUNO 





NCS FUNO ACCOUNTING 

Powerful lund acct’g sottwate tor focal govts, 
schools, and other non-profit entities. Systems 
customized to user needs Modules GL. AP. AR, 
Encumbrance, Budgets, J-Entry, Chkwrt'g, User- 
Designable Reports. Integrates with NCS PAY- 
ROLL and UTILITY BILLING and operates on the 
1BM tamuly of micros and compatibles 
NATIONAL COMPUTER SYSTEMS, INC 

PO Box 9365 

Minneapolis, MN 55440 
800-431-1421/612-829-3158 


HOME MONEY MANAGER 

The renewers are calling HMM the easiest to use, 
full featured, home accounting software avail- 
able includes 12 checkbooks, 12 credit ac- 
counts, 65 income and expense Categories, 
printed reports, searches, multiple register rec- 
Oncilation, plus a great manual 

$59.95 plus $2 95 S&H Visa/MC acpt 
NICKELODEON SOFTWARE 

PO Box 974 

Tualatin, OR 97062 

(503) 692-3732 


ACCOUNTING SOFTWARE 
“POWERFUL "EASY-TO-USE 
“FULLY INTEGRATED ACCOUNTING 
SOFTWARE; *GENERAL LEDGER “ACCOUNTS 
PAYABLE “ACCOUNTS RECEIVABLE 
“PAYROLL INVENTORY CONTROL 
*CHECKBOOK MGT 

- +++ ALL FOR JUST $99. 
CALL 

Dash/Accounting 

Los Gatos, CA 95030 
1-800-628-2828 ext 625 


CPA's CLIENT WRITE-UP $250 

Now a low cost, proven system leaturing com- 
plete general ledger with flexible report tormats, 
Statement of change, }ob cost and optional 
Lotus/dBase intertace Atter-the-tact payrolt 
provides earmungs records, state u/c, 941's, W- 
2's and 1099's. Runs on all IBM PC/XT/AT and 
compatibles with 256K $250 complete-includ- 
tng printed manual 14 day Free Trial 

HOWELL ASSOCIATES 

4545 Bissonnet Suite 280 

Bellaire, Texas 77401 

713-661-6652 


PC-FUND 

The leading fund accounting system for local 
Qgovts and non-profit organizations Modules in- 
clude General Ledges, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts 
Recervable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts. The system supports up to 99 
funds, 9999 depts. PC-FUND runs on the IBM- 
PC. and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE, INC 

PO Box 773028 

Steamboat Springs, CO 80477 

800-551-4458 (303) B79-5770 


MARKETPLACE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


CONSTRUCTION ACCOUNTING 

The CMAS system 1s designed for contractors 
where tracking job costs 1s required Modules 
inctude Job Cost, Payroll, A/R, A/P. General 
Ledge, Estimating & Service Billing. CMAS 
software ts fully integrated, includes automate 
Invoicing & tes-into most spreadsheet & WP 
programs Mult-terminals available. 
DATA-BASICS, INC 

11000 Cedar Road, Suite 110 

Cleveland, OH 44106 

(216) 721-3400 





ARTIFICIAL 
INTELLIGENCE 












Experteach-II 
Learn about Expert Systems with 
Experteach-IL, consisting of tutori- 
als, case studies, butlding toots with 
source code, sample systems and arti- 
fictal pact genes languages. And 
best of all, Expenteach runs on your 
IBM PC, and 1s available for only 
$499, Call now! 


Mi Le 


12638 Beatrice Street 





Los Angeles, CA 90066 
(243) 823-1129 (in Calif) 
(800) 421-4827 
CIRCLE $42 ON READER SERVICE CARD 





BUSINESS 





TIME ACCOUNTING & BILLING 

TABS ts designed for use by professionals who 
bill on the basis ol time (attorneys, accountants, 
etc.) Ametican Bar Assoc approved TABS ts 
easy to understand and operate STI's full fea- 
ture software 1s currently in use by aver 2000 
firms nationwide PC-DOS, MS-DOS Novell and 
(BM PC Networks For details contact 


SOFTWARE TECHNOLOGY, INC. 
620 No 48th, Suite 120 
Lincoln, NE 68504 

(402) 466-1997 








SOFTWARE/ 
ACCOUNTING- 
BUSINESS 


TIME & BILLING - $99.95 

Memory resident time/expense tracking and 
professional billing system #s perfect for con- 
sultants, lawyers, accountants, customer ser- 
vice, PR/Advertrsing and any service onented 
professional 

Using TIMESLIPS you can: 

* Track your time like a stopwatch 

* Batch enter time/expense data 

* Generate professional bitts w/aver 5000 for- 
mats, aged receivables and more. 

* Produce business & financial reports with 
graphics. 

* Export data to Spreadsheets + databases. 
NOT COPY PROTECTED-$99.95+$7S/H30 day 
Money Back Guarantee 


» timeslips« 


North Edge Sottware Corp. 617-468-7358 
PO Box 286-Hamuitton, Ma 01936 
1-800-225-5669 (orders only) 


LP88-LINEAR PROGRAMMING 

A powerful menu-deven system for solving lin- 
ear programs with up 10510 constraints and 2510 
vanables. Features clude interactive and batch 
operation, spreadsheet-style input and editing, 
a storage system for problems and bases, se- 
quential file input/output. Simplex algorithm re- 
Start, a complete report generator, sensitivity 
analysis Requires 192K, $99 with 8087 sup- 


EASTERN SOFTWARE PRODUCTS, INC 
POB 15328 

Alexandria, VA 22309 

(703) 549-5469 


PC ORDER PAD 

For Manutacturers, Wholesalers or Retailers: 
MAKE MORE MONEY by automating your order 
focessing function Handles Cash and Charge 
sales with an End-ol-Day Cash and Sales Sum- 
mary report Produces a Customer Receipt/ 
Picking sip Keeps track of Inventory Can easity 
use BAR CODE of OCR input Will Import/Export 
files in ASCII lormat EASY & FAST with full on- 
line HELP screens. Runs on most MS DOS com- 
puters with 384K, hard disk, 80 col. printer Cash 
drawer optional Custom modificabons & Sup- 
por! avatlable Dealers invited 
COLUMBIA SOFTWARE, INC. 
10420S.E Hillcrest Drive 
Portland, OR 97266 

(503) 654-7722 


Demo $15 


BUSINESS OFFICE AUTOMATION! 
WITH a\AsHToON-TarE PRODUCTS AND... 


SPECIALIZED ATTORNEY, REAL ESTATE, POINT OF SALE, 


ACCOUNTING, GENERAL RETAIL, OR WHOLESALE OFFICE PACKS. 
VARIOUS OFFICE PACKS PRICED FROM $996.00 TO $2875.00, 
MELA oacoTomnns Deo msot SUSINESS PACK’ 11000) 6262122 EXTENSION 177, 18 HOURS 
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BUSINESS— 
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MANAGEMENT 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 





BUSINESS 





PC BUSINESS SOFTWARE 
Payroll or Prece Rate, 
Job Cost, inventory, 
Time & Matenal Billing, 
Purchase Orders, 
Accounting & more, 

As Low As $175; 

ABC ts AFFORDABLE 
Executive Data Systems 
(800) 367-6081 

(713) 437-8913 


EZFORMS OR EZSPREAO $53! 
EZ-FORMS Create/Print/Fill-tn/Save 60+ 
forms inc WP teatures, pop-up menus, counter, 
protected fields, solid hnes/boxes, printer sup- 
port, clear forms overlay, more €2-SPREAD- 
SHEET, 512r-64c w/math, stat , ¢/then, col fmt. 
im/export, etc Both ONLY $93 V/Mc/Ax Orders 
1-800-643-9039 ext 377 

Texas Orders 1-800-392-6273 ext 377 
ENERCO ASSOCIATES (713) 482-0210 

403 Nasa Road 1 East Suite 377 

Webster (Houston) TX 77598 


LEGAL HELP- ON A OISKI 
MICROLAWYER™ FORMS are templates for most 
common tegal forms Includes complete de- 
tailed instructions Three versions with over 40 
forms each Examples 

© Business consulting, leases, partnerships 

© Corporate. articles, bylaws, meetings 

© Personat wills, loans, marital agreements 
$49 95 ea , $89 95 for 2, $124 95 forall 3 $350 
S&H Specily computer, word processor 
Computer Systems tntegration, Inc 

PO Box 28113 Sta #16, Dept P 

Lakewood, CO 80228 

(303) 986-3102 


GBASE BUSINESS TOOLS 

we GENERAL LEDGER (w/departmental rpts) 
® GINVOICER (Bitling/Accts Recervabie) 

% SALES ANALYSIS (for dINVOICER) 

JOB COSTING (Contractors, etcetera) 

& JOB ESTIMATING (works w/Job Cost) 
$99.ea+s&h Req 20S Floppys or Hard Disk 
Incl Manual & dBASE 2 or 3 Source Code 
GATAMAR SYSTEMS—(619) 223-3344 
1182 Atbion Street 

San Diego, CA 92106 

MasterCard -Visa-Check-COD 


ALL PROGRAM REPORT WAITER 
PLEX IV reads any file formal COBOL, Basic 
Pascal, dBASE, ASCII, etc Create your own 
Special reports, forms, labels, queries trom your 
files Define sorts and selects Exports data to 
Lofus of other spreadsheels or word proces- 
sors No programming required. Oealer kits 
available PCOOS, MSDOS, XENIX, UNIX 
SNOW SOFTWARE CORPORATION 

3330 Fisher Road 

Clearwater, FL 33519 

(813) 784-8899 


BUSINESS 
PROJECT 
MANAGEMENT 


FOR MICRO MANAGERSI 

Micro managers & technical specialists. PC of- 
fice data base application 1s an invaluabie too! 
to your system specifications, inventory control, 
technical logs, management projects & repor! 
needs Powerful, easy to use, driven by menus 
& English commands DBase til or Compiled, 
$395+$5S/H $45 demo apphed to cost 
MICRD CAT, INC. 

75-33 186 Street 

Flushing, N ¥ 11366 

(718) 454-2185 


EVERYBOOY'S PLANNER 

Powerful tool includes proyect management and 
flowcharts with cntical path, early &late start & 
finesh dates, 8teports Pulldown menus $99 95, 
128K min Also, Electronic Drawing $49.95 De- 
sign Your Own Home-interior Landscape, Ar- 
chitecture $99 95, Weicome!—text + graphic 
data-your electronic handbook $79 95 
ABRACADATA, LTD. 

PO Box 2352P 

Eugene OR 97402 

(503) 342-3030 


BUSINESS TIME 
MANAGEMENT 


CALENDAR PLUS 2 (VERSION 3) 
Atime management system that displays actrv- 
thes in block calendar. prints calendar for setec- 
tive range ot activities, times, personne! or 
locations Print calendar extracts in tabular ksts, 
merges separately maintained calendars Much 
more PC-O0S/MS-D0S VERSION 128K, any 
printer $249 00 

TIME PLANNERS INC 

PO Box 400 

Tyrone, Georgia 30290 

404-487-8333 





COMMUNICATIONS 


PROGRAMMER INTERFACE 
Bluestreak Plus is a communication package 
which contains a programmer's mntertace to C, 
Turbo Pascal or Dbase/Clipper Features in- 
Clude muttipte Comports, ¥1100 and 12 others 
Resident mode Funchon calls provide a com- 
munication front end tor programs Source ex- 
amples included A Valve at $89 95 

LANG ALLAN INC 

2457 ALOMA AVE Suite B 

WINTER PARK, Fl. 32792 

(305) 677-1539 


DATA BASE 
MANAGEMENT 


FREE dBASE COMPILER 

Evaluation kit includes demo disk with 15 PAG, 
JOFMT, 5FRM & the results of compiling them 
with WordTech & Clipper Also, complete re- 
prints of 5 magazine reviews of both compilers, 
inctuding 22 benchmark tests Also detailed 
Brochures with all teatures and limutatons of 
both FREE No obhgation Cal 24 hrs 


dBase III® 
Compilers 


dataBase Specialties 
PD Box 2975 
Gakland, CA 94609 
(415) 652-2790 





DATA 
ENTRY 


VERIDAT Feeds Your OBMS 

dbi/sng! entry, trmts for any DBMS SOL, OTR, 
name~value, valueonly, namegrp/valuegrp, hds 
dn hispeed, dynamic hdrs/tirs, data diet, estm 
edits, rping subforms, modi! chadgt, sndx, ext 
Prec feal/mt, cndtnl inp AED Turbo Pascal 30+ 
w/BCD, IBM PC/XT/AT 256k/hrdsk $130 (Demo 
$30, ents twrd lic }-Check to 

VERIDAT Intormation Systems 

PO Box 1932 

Decatur, Georgia 30031-1932 

(404) 438-4641 (Into onty) 


ROOE/PC OATA ENTRY SYSTEM 
Top-rated PC data entry software Fastest and 
easiest to use Extensive features lo meet every 
data entry requirement Stand alone and LAN 
versions High-speed data enlry keyboard avail- 
able Demo version includes all programs and 
documentation $40 ($5 shipping, CA add tax) 
Credriable to full version for 30 days 

OPK, INC 

20823 Stevens Creek Bivd ,C1-C 

Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 


DATA ENTRY EMULATOR 

You wit not find any PC Data Entry System— 
FASTER, EASIER to use, or LOADED with more 
USABLE teatures Oistribution Worldwide The 
EMULATOR wall meet your Data Entry needs-OR- 
teturn it with no obkgation PC or DE style key- 
board Fuity menu driven Price $395 30 DAY 
FREE TRIAL Also avail tor IBM S34/36 


OMPUTER 

Si bYES 
COMPUTER KEYES 
21929 Makah Road 


Woodway, WA 98020 
(206) 776-6443 





DATA 
ENTRY 


Discover the full potential 
with KeyEntry III, the world's 
leading general-purpose data 
entry system for PCs. 


SCS 


Southern Comouter Systems ing 


2732 Seventh Avenue Sou 1-800-533458 78 
Barmingham Al, 35239 205) 281 2986 
CIRCLE STS ON READER AERVICE CARD 


DATA 
MANAGEMENT 





LOCATE 

Menu-Driven Data Base 

Ultra Hi-Speed Search 

Unhmuted # Values/field, Learn< t hr 
Step-wise Search Refinement (Intrm rsits) 
Produces Reports/Labels/Displays 

Tt Solution /Nowice, Gen Tool/Pwr User 
Req IBM PC/Comp, 2Fip or HO, 320K 
Intro $50 with manual—{$80 after 12/31) 
S/H incl VISA-MC-COD No Protect 


VEBALL 


18505 Grouse Lane 
Gaithersburg, MD 20879 
800/992-5442 Orders 
301/977-8741 Sv/Tech Asst 


wewe PC-FILENMIN eee 
whew THEONEANOONLY awe 
Don’ settle tor any siow imrlations or outdated, 
bmvted databases PC-File M's reputation is based 
on more than 500,000 users, because it is loaded 
with power and's soeasy to use Includes many 
standard features, plus speed searches (on 
Mmulhple fields, too), user macros, calculated 
fields, password protection, extensive report 
tormatting, and works with subdirectories Ex- 
change data wath 1-2-3, WORD, Wordstar and 
others The CURRENT VERSION 4 01s $59 95 
plus $Ss/h-check, M/C or VISA. Call our toll free 
order line 

1-44800}-JBUTTON 

ButtonWare. inc 

PO Box 5786-8 

Bellevue, WA 98006 

(206) 454-0479 
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EMARKETPLACE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


For HP PLUS, Cordata LP-300. Canon A1/A2, (ele0 | LeeerMecter, QUAOLASER, 
QumeLaeerTEN PLUS, end Oeeye with HP emuletion). 

VS, Compugraphic, ITC Fonts ! 

Internationat extended characters ! 

30 Point Fonts ! 

For MS Word & Word Perfect users - 

The Laser Word Processor Tool Kit ! 

FREE w/purchase ($50 separatety). 


FoutGen - the powerful font editor. STILL only $250. 


Calter free catalog 501/376-2083 
VS Software * Box 6158 « Little Rock; AR 72216 


CIRCLE S86 ON READER SERVICE CARD 


MARKETPLACE 


the ultimate target market! 


DEVELOPMENT TOOLS 








SOFTWARE/ 
DESK TOP 
PUBLISHING— 
DEVELOPMENT 
TOOLS 


DEVELOPMENT TOOLS 


WINDOW.LIB 

An easy 10 use complete windowing sysiem for 
Programmers and writing in 

© BASIC (BM, M-S, CB86 
eC LATTICE, M-S 
COBOL N-S, RMF 
PASCAL M-S, TURBO 
© FORTRAN -S, RMF 


Window editor mcluded Create callable pop-up 
menus, help screens The line selector features 
auto reverse highlighting and cursor contro! 
$99.00 No royalties Ask about our BI0S/DOS 
UB VISA/MC. 

GLENCO ENGINEERING 

3920 Ridge Ave 

Arlington Hts, 60004 

{312} 392-2492 


The SCREEN GENERATOR 

SAVE TIME! Powerful Screen Designer and 
Memory Resident Screen Manager eliminates 
tedious screen management tasks from your 
program Handies all screen display & data en- 
try Easy access to Screen Manager from your 
program Nol a Code Generator! NO Royalties 
Not Copy Protected Easy conversion from other 
systems Use with BASIC, TURBO ($59), FOR- 
TRAN, C, Reaka COBOL, BetterBASIC, PL/M-86, 
of Assembler Call it not isted Price $125 

THE WEST CHESTER GROUP 

PO Box 1304 

West Chester, PA 19380 

{215) 644-4206 


CUT DEBUGGING FRUSTRATION 
T-DebugPLUS, a new run time symbole debug- 
ger for Turbo Pascal, allows programmers to, 
+e examine and change vanables, 

ww trace and set breakpoints, 

+e view Source code while debugging 

It cuts debugging frustrabon and enables pro- 
grammers to find and fix bugs faster and easier 
than ever belore 


T-DebugPLUS ts onty $60, and 1s complete with 
source code, reference card, and an 80 page 
printed manual It requires Turbo Pascal 3.0. and 
256K memory IBM compabble Charge card or- 
ders toll-free at 800-538-8157 x830, 800-672- 
3470 ext 830 in CA. See ads in Byte of PCTech 
or call 408-438-8608 for more info. 





J 


Turbo Power Software 
3109 Scotts Valley Dr Surte 122 
Scotts Valley, CA 95066 


MEMORY RESIDENCY MADE EASY 


Crackerjack Microsoftware Corporation is proud to introduce “JACK™", the Resident Program Developer's Kit. JACK contains 
everything you need to create your own RAM resident software without any of the headaches of memory management, windows, or DOS 
re-entrancy. 

With JACK at your side, creating programs as good as, SIDEKICK™, couldn't be easier!!! Now you can concentrate on how your 
program should run, instead of worrying about how to make it memory resident. 


JACK FEATURES: 

¢ Virtually any EXISTING C or ASSEMBLER program can be made memory resident with no need for modification to the code. 
(PASCAL will be supported in the near future.) 

e Automatic screen save on popping up and restore upon popping down. 

© Your choice of Hotkey and interrupt vector for program use. 

e You can use DOS function calls in your memory resident program. 

© All programs developed with JACK will coexist with each other peacefully. No more system crashes and lost data. 

¢ JACK applications can be loaded in any order and popped-up in any order. Less support problems for you and no headaches for 
the end user. 

¢ Your program will beep if it is not possible for you to pop up at the time desired. 

e Since JACK does not make any use of undocumented DOS calls, programs developed with it will not become obsolete when 
Microsoft releases a new version of DOS. JACK requires DOS Version 2.0 or higher. ' 

Finally, a standard for easily creating memory resident programs has arrived! 

a od 

To Order, send $199.95 (US) by rt) 

certified check or international money 

order to: 

Crackerjack Microsoftware Corporation, 

200 Bay Street, P.O. Box 86, Toronto, 

Ontario MSJ 2J2 Canada. 

(416) 865-9621. 


Please specify your choice of the C or 
assembler version of JACK and indicate 
the vendor and version of your 
compiler. Ontario residents add 7% 
Ontario Sales Tax. 





JACK and CRACKEIUAC K are regrosred Wiademaris ot ( tackeravt Sicrootra are 
Corpeeanen BORL AND and Sadehik are rognicred Wedemesis of BORLAND 
Imeragromel MIS DOS n a regriered itadewark of Virol! { orperanon 


CIRCLE SAV ON READER SERVRE CARD. 
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MARKETPLACE 


SOFTWARE/ 
DEVELOPMENT 
TOOLS— 
ENTERTAINMENT 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 $03-S1HI5... 





DEVELOPMENT 
TOOLS 


Memory-Resident BASIC! 

30 day Money-Back Guarantee! Make your 
compded! BASIC programs memory-resident like 
Sidekick! Only $95 Requires IBM/close com- 
patible, OOS 2+, compiler (IBM BASCOM 2, 
Quick-BASIC 1 or 2(OB2 requires DOS 3+) Send 
$5 check tor demo disk, retunded with pur- 
chase Not copy protected No royalties Call tor 
more info and details on money back offer MC/ 
VISA/COO welcome (COO USA only-add $3) 
S/H add $3 US , $5 Canada, $18 elsewhere 
MicroHelp, tic 

2220 Carlyle Drive 

Manetta, GA 30062 

(800) 922-3383 in GA (404) 973-9272 


BASIC Programmer Tools 

30 Day Money-Back Guarantee! Our utilites & 

assembler language subroutines turbocharge 

BASIC programs and grve them a professional 

appearance Go beyond 64K data limit for strings 

and numbers. Include our subroutines in your 

programs with no royalties Compatibie with in- 

ferpreted & compiled BASIC No knowledge of 

assembler needed 

© Peeks 'n Pokes. Read & change system con- 

figuration $45. 

© The inside Track. Programmer Utilibes & starter 

brary of assember subroutines $65, 

pg Advanced assembler subroutines 
§ 

Not copy protected Call tor tree into & details on 

Money-back offer MC/VISA/COD welcome (COD 

USA only-add $3) S/H add $3/order U.S $5/ 

order Canada, $1B/package elsewhere Pack- 

ages require DOS 2+. 

MicroHelp, tne 

2220 Carlyle Drive 

Manetta, GA 30062 

(800) 922-3383 in GA (404) 973-9272 


EDIT 


EDITING TODLS $29.95 

With many innovative teatures and only 37K, ET 
'§ an elegant DOS shell and a superb text editor 
Witha single key stroke, you may change drive/ 
directory, edit a file, or runa program You won't 
believe how easy it is lo read a directory, change 
color /key, and edit multiple files Great tools lor 
editing/programming Source code in Turbo 
Pascal is included, ifs effective use of intine code 
has been highly complimented Add $5 s/h 
Jiang Jou, Ph O 

PD Box 460969 

Garland, TX 75046 

(214) 495-8862 


SN SE RRR 





EDUCATIONAL 


GRADE WEEK VACATIDN! 

Average and pnnt oul your grades wilh the fast, 
easy-to-use AEIUS GRADEBOOK program New 
version Ihis year Conlains many advanced fea- 
tures Nol copy protected In use by teachers 
coast to coast. Only $49 ppd District or schoo! 
tates as low as $1 per leacher Send tor tree 
Nterature 

AEIUS CORP, Dept G8 

PO Box 700457 

San Jase, CA 95170 

(408) 257-0658 


GRADE ANALYSIS 

The new GRADEBOOK ti handles 200 students/ 
class, any number of classes Calculates course 
Qrades your way Predicts course grades Cal- 
culates statstics Ranks students. Posts grades 
Averages Alphabetwes Corrects grades/aulo 
Corrects averages Progress reports And more! 
$49 50 

Wren Soltware, Inc., Dept P 

PD box 1138 

Castle Rock, CO 80104 


GET A’S THE EASY WAY 

STUDYMATE, a tast, fun, efficient way to get A's 
in foreign language, English vocab, science, 
history, elc Ouickly & easily enter your schoo! 
work & STUDYMATE tests you, shows percent 
correct, and retests you on questions answered 
incorrecity Foreign language accenls Saves 
work tor later review IBM & compatibles, Apple 
Ils (128K) 

Box 9101 - Jackson Software 

Winnetka, tt 60093 Price $24 95 
Toll free 800-247-8080 ext 50 Visa/MC/check 





ENGINEERING 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/scentific 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIREO! Menu-driven, flexible, 
protessional Chotce of tormals tabular/line, 
contour, bar, pie, 3-0 wire frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P), both $295 
MICROCOMPATIBLES 

301 Prelude Drive 

Silver Spring, MD 20901 

(301) 593-0683 


STRUCTURAL DESIGN 

Fast, highly interactive, tegrated programs for 
struclural analysts and design of BEAMS, COL- 
UMNS, TRUSSESand FRAMES of any material 
Easily mastered programs result in dramatic ime 
Savings while producing efficient, accurate de- 
signs Specify PC, XT or AT and send $25 for 
demonstration diskette to 

C-Squared B-Squared Software Design, inc 
Dept A-2 

763 27th Avenue 

San Francisco, Ca 94121 

415/751-1337 
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ENGINEERING 


SIMULATION 

GPSS/PC ts a full-power version ot GPSS, the 
most popular mainhame simulation language 
Specifically designed for interactive use on to- 
day's high-speed microprocessors, it 1s loaded 
with fealures such as interactive graptics and 
animation Using GPSS/PC, you can predict the 
behavior of complicated real world syslems 
MINUTEMAN SOFTWARE 

PO Box 171/B, Stow, MA 01775 

1-{800) 223-1430 

1-{617) B97-5662 (MA) 


ENTERTAINMENT 


SHUTTLE-BLASTERI! 

The space action game tor only $12 Woitten in 
well documented Basic, ideal tor tinkenng and 
customizing No copy protection Submit a bet- 
ter version and you could ge! 10% of the profit 
trom future sales An exciting working game as. 
is, but youcan make it better & earn money! IBM 
color graphics required 

KLUDGEWARE 

3145 Geary Boulevard, Suite 610 

San Francisco, CA 94118 


CRAPS MASTER-2 

Updaled version of our popular casino craps 
game Learn to play this tast-moving game 
without risk Colorful graphic display of game 
table, chip stack Supports all usual bets, in- 
cluding multiple come, don't come, and odds 
For IBM PC, compatibles, with graphics $40 
check or MO, PPd 

Hitech Management Corp 

PO Box 2121 

Boca Ralon, FL 33427 

305-392-3678 


GDLF DN MARK'S COURSE 

Mark's Course is a challenging 18 holes ot reg- 
utalion gol tor two players Features 16 color 
Qlaphics, music, animation tor PCir & Tandy 
1000 Pick club, and stroke past water hazards 
and sand traps on a new course every game 4 
color version for PC/XT/AT Send $30 00 + $3 00 
S/H in Check or MO 

FOSTWARE 

908 Panna Lane 

Cleveland, Ohio 44109 

216-398-0498 


** Baseball FANalic ** 

Intense strategy game for 1 or 2 ptayers Super 
graphics and 4 octave sound eflects 30 actual 
fosters or add your own 5 Levels of play to choose 
from Roster disks available - you pick 30 teams 
Unique package of 6 other popular teatures Re- 
quires 256k - $49 95 Demo disk $5 00 re- 
funded with 1st order MC/VISA Call now toll free 
24 hours 1-800-228-9709 

Wait tor 2nd dial tone then press*3591 
Performing Arts Software, tac 

320N Bazil 

Indianapolis, IN 46219 

(317}-897-3591 


1986 


ENTERTAINMENT 


PHRAZE CRAZE 

THE WHEEL GAME Phrases, People, Places etc ! 
Pull the simulated FORTUNE WHEEL to see how 
Much money ts wagered on your next letter quess 
as you try to solve the word puzzle of thts most 
popular version ot hang man Beware of 
BankRupts and LoseTurns! Up to tour players or 
teams can play Over 400 puzzles or make your 
own wilh the simple to use Phraze Craze Puzzle 
Maker, included. Ideal for home or school (BM 
& compatibles Dnly $22 95 + $2 s/h, tN Res 
add 5% sales tax 

SIMO-SOFT 

PD Box 12109 MC/VISA 

Fort Wayne, IN 46862 

(219) 483-3975 


SPACE WARP 1™ $24.95 

Realistic Simutation Explore Hostile Universe 
Colortul Galaxies Infinite Universe Easy to use 
15 Primary Commands 8 Ship's Corrtrol Sys- 
tems Fasl-paced Save Space Stations Seek out 
24 Planels Prevent Enemies From Suilding 
Deathstar 30 Day Money Back Guarantee Check 
or MO $19 95 + $5s/h Req MS-PC, CGA, 192K 
JAD-PRO 

PO Box 4153 

Star City, WV 26504 


TRAIN DISPATCHER 

TRAIN DISPATCHER ts a realistic simulation of 
a railroad traffic controf center, It was created by 
designers of CTC systems tor operating rail- 
Toads and is used by some rartroads in thew dis- 
patcher traning programs Available for 18M 
PC.XTAT, and Jr for $25+$2 50 s/h 

Color graphics card required MC/Visa accept 
SIGNAL COMPUTER CONSULTANTS, LTD, 

PO Box 18222, Dept 33 

Pittsburgh, PA 15236 

(412) 655-7727 


at Power! 


Dehvers 320,000 hayers whe are 
tound wherever buying occurs, 
from the biggest corporations to 
small and medium size companies, 





Use PC Magazine Irequentty. und 
you'll be reaching these. the nwt 


important PC Buyers in business, in 
the source they nunst depend on to 
find out what's worth huy ing 
Which simply makes PC Mugasine 
the puhkcation most worth huyiny 
tor you 


rary 


De 


THE B16 BOOK 
BY ANY MEASURE 
Call (202) 503-5115 





ARKETPLACE 


SOFTWARE/ 
FILE 
MANAGEMENT 
INVENTORY 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 








FILE 
MANAGEMENT 


SOFTWARE DRGANIZER 

CYBER CAT will catalog all those disks and up- 
grade your disk filing system trom random to 
Neatly organized! e Fast and easy to uset e Menu 
screen e Catalogs floppy & hard disk root & sub- 
dir © Print neat attractive Diskette Labets © Find 
any file in seconds. DDS 2 0 2drv $24 95+5% 
FI tax; Visa/MC/Ck. 

CYBER WARE CORP 

411 Bee Ridge $251 

Sarasota, FL 33583 

800-237-8400 x86 FL 800-282-1469 x86 


FINANCIAL 


LOTUS® Magazina says, 

“Cash-Flow Forecastes™.. an excetient tool for 
analyzing cash position _ an outstanding ex- 
ample of an easy touse template excels in its 
use of macros. The manual is easy to follow 
and complete” (6/86, pp1t2&113) Cash-Flow 
Forecaster $84 95 printed manual, $29 95 disc 
manual Requires 1-2-3° 1A ar 2. 





PC/VEGAS II 

Poker, Blackjack, Roulette, Keno, Slots —$26 
Above plus Baccarat and Craps—$39 Exact 
Vegas simulation, inctudes Help, best bet/odds 
windows Cross-game scoring Graphics not 
mandatory Color ot Mono MS/PC DOS, 128K 
C Source available, ask Add $2 tor shipping/CA 
tes, add 642% tax 

0 & H BEAR SOFTWARE 

PD Box 10793 


BASEBALL DN THE PC 

MAJDR LEAGUE MANAGER, the DRIGINAL 
baseball simulation tor PC and compalibles of- 
fers 4th edition Includes all 26 current teams and 
16 tamous teams from the past 128K/1 disk/ 
mono of color Stats, box scare, room to make 
new teams. Reviewed in major publications Call 
Of wnte for info or COD order $33 $35 COD 
Bob Gardner /North Shore Software 

Box 89 

Manhasset, NY 11030 

(516) 487-3028 9AM-7PMEDT 7 days a week 


GENERAL 


US$6.00... INCLUDING DISK 

Over 2.900+ software titles tor IBM-PC, Apple tl, 
Macintosh. Lots ot hi-quality pnnted software 
manuals ETC, ETC. 

PC MOUSE c/w software—$65. 

© PCXT compatible motherboard 

c/w full 640K ram—$200 

Specify your computer Catalog $1 note 
MICRD-WORLD, Dept PC2 

Towner PD Box 310 

Singapore 9132 

REPUBLIC DF SINGAPORE 


GEOGRAPHICAL 





US-ATLAS 

Locates 29,000 cities, with graphic display ot 
states Computes Great-Circle distances Finds 
all states with cities of the same name Locates 
all towns within a given radius Shows towns 5 
mi erther side of a line 40.mi Jong Color graph- 
Ics of monochrome IBM-PC/XT/AT 192K DOS 
2.0 Send $49 95 money order or check. 






HALSTOS FC-PROGRAMS, 


ILLSTDN PC-PROGRAMS 
1932 Hayselton Dr 
Jefferson Cety, MO 65101 
(314) 635-3417 





GRAPHICS 


35mm SLIDE FROM YDUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into bnitiant 35mm 
Cotor slides with color resolution 400% better 
than your monitor Leave your printouts behind 
Use high resolution color sides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/siide 

VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


THE DGI SIGNMAKER 

Creates presentation quality text signs and over- 
heads using your IBM PC and most plotters. Il 
provides automatic or manuat selection of char- 
acter size, pens, staring location and Normal or 
Halics lettering. Text can be saved, retrieved, ed- 
ited and plotted na matter of minutes $75 
DECISION GRAPHICS, INC. 

PD Box 2776-PC 

Littleton, CD 80161 

303 796-0341 





GRAPHICS 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen graphics) 75 Microsoit 
FORTRAN/PASCAL, RM Professional, Lahey 20 
FDRTRAN callable subroutines Prof graphics 
power backed up by a 100 pg. user manual § 
packs none gen utiltty, 2-D interactrve, total 2- 
D plot support, 3-D plofs, 3-D sotid models 
(Hidden line removal) $135 H-P, H-I plotter? Try 
PLDTMATIC for complete plotter graphics ca- 
pabilities Interface w/GRAFMATIC. $135 Both 
$240 

MICROCOMPATIBLES, INC. 

301 Prelude Drive 

Sitver Springs, MD 20901 

(301) 593-0683 


PC-KEY-DRAW TRY IT $15 
Comprehensive, high-power graphics editor, 
CAD, paint, slide show program Over 150 stan- 
dard tunctions plus macros, 64 pages/tayers, 
200m printer, 64 pattems, novice/expert modes 
$15 includes manual, software, quick, ret card 
Register $100 for support, updates complete 
printed manual Shareware Version 31. 
DEDWARE 

PD Box 595 

Columbia, Md 21045-0595 

301-997-9333 


GRAPHIC PRINTER SUPPORT 

At fast IBM-PC graphics support for your dot 
tmatrix prinier Use the PrtSc key to produce 
quality B&W or color scaled dot matrix repro- 
ductons of your display on your Epson, IBM, 
Dkidata, IDS, Centronics, DEC, Anadex, Data- 
south, Gemini, T1850, Riteman, Toshiba, NEC 
8023, or C ftoh printers If your printer ts not 
usted, let us know and we will support it. 
GRAFPLUS 1s now available for all versions of 
PC or MS-DOS and will operate with IBM, Tech- 
mar, and Hercules graphics boards $4995 
JEWELL ENERGY TECHNOLOGIES, INC. 

4302 Southwest Alaska St Suite 207 

Seattle, Washington 98116 

(206) 937-1081, 1-800-628-2828 ext 527 


AutoSAFE 

Free yourselt ol AutoCAD's hardware fock on 
Version 2§ AutoSAFE allows AutoCAD to run 
without the lock eliminating repercussions of 
possible loss or mattuncton of the lock device. 
Send $95.00U.S to 


MA AUtoSAFE 


NASDEC tne 

PD Box 72 

Transcona, MB Canada R2C 225 
(204) 663-1023 


HEALTH 


COMPUMEDIC™ 

PROVEN Prachce Management System—in use 
Syrs Patient data management, A/R, G/L 
Statements, insurance torms, practice analysis, 
word processing, recall, delinquent tracking, 
historical data FLEXIBLE! user designed forms/ 
reports $4000 Training avail Dental (Dental- 
Ware™) eyecare/optometry (EyeMate™) and 
veterinary (VetLogic™) also avail, Deater inqui- 
Hes invited. 

DATA STRATEGIES, INC 

3832S Juniper St , Suite 21D 

Escondido, CA 92025 

(619) 489-9218 


HOBBIES 


ROOTS Il FOR GENEALOGY 

‘Organwe your tamuly tree and pnnt camera-teady 
tamily books containing charts, text and in- 
dexes Store, retneve and display 1,000's of tamity 
facts with biographical sketches and source 
documentation Lightning-last searches and 
sorts 250 page manual Satrsfaction guaran- 
teed Write for free brochure $195 (+ CA tax). 
COMMSDFT 

2257 Old Middlefield Way, Ste A 

Mountain View, CA 94043 

415-967-1900 





INVENTORY 


SUPER RETAILER™ Is HERE! 

Find out why over 500 purchases a second are 
made on the finest pomt of sale program Utra- 
flexibility-cash, returns, credit, depts .. controt 
your bus Keep track of your money tnventory 
module—$99 Become a Super Dealer Mod- 
ules tor acting Integrate automatically 60 Day 
Money Back Guarantee VISA/MC 

PMC Corp. 

100 East 2nd Street 

Mineola, NY 1150t 

800-DIAL-PMC in N.Y. §16-294-1400 


(THE CLERK)—POINT OF SALE 

New software gives your small/medium busi- 
ness the same advantages the “big guys” have 
Automatic Sales Slip, Invoices, Inventory Con- 
trol, Discounts, Taxes, Reports & Much more! An 
indispensable management tool! Demo disk 
$1D.00 (refundable) Regular $t79.95/$99 95 
with this ad! Dealers Welcome 

WOR SALES COMPANY 

9604 Belmon! 

Kansas City, MO 

1-800-346-3026 x958 in MD B16-763-3029 
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INVENTORY 





INVENTORY MANAGEMENT 
Stock-Master 4 0 invenlory syslem provides 
160+ programs tor Slock Stalus, Trend Anayl- 
sis, Purchase Order Tracking, Quality Control 
Reporting, Detail Anaytsis, Bull of Maienats and 
more Modular system configured & “micro” 
priced to your needs. Cobol Source available 
APPLIED MICRO BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

{714) 759-0582 


INVESTMENT 


PORTFOLIO MANAGEMENT 

5 quantitatrve valuation models. cash flow anal- 
ysis, diversification index, whal-t testing. se- 
curity search, tax planning and total porttolio 
accounting 9 cent presentable reports Single 
‘or multipie porttollc management IBM/PC, AT. 
XT, and compatibles $295.00 Master card/Visa 
Ehgible for rebate of 100% o! purchase price 
through SPEAR SECURITIES, 

QUANT IX SOFTWARE 

5900 N Part RD, 146-A, PC 

Mitw . WI 53217 

(414) 961-1991 





LANGUAGES 


FINALLY! 

A Subroutine Library tor Compried BASIC Load 
Girectones into arrays WINDOWING, Graphics 
pre and bar charts, special string functions, 130 
more routines Io add power to Microsotl 
QuickBASIC or IBM BASIC Compiter 2.0 30 Day 
Money-Back Guarantee VISA/MC/CHECK/MO 
FINALLY! ts only $99.00 +$4 00 S&H 
KOMPUTERWERKS, INC Dept PCM 

851 Parkew Bivd 

Pittsburgh, PA 15215, 

(412) 782-0384 





LEGAL 


ATTORNEY OFFICE PACK 

Acomplete office management system for legal 
operations with time billing, autocak:, spread- 
sheel, finance funchons, office forms, botler- 
plate, chen track, calendar, case track, reminder, 
search, etc Auto office works for small up to 40 
attorney share, co-partner, or individual co-fes- 
ident. Requires IBM compat and Hard Disk. Ask 
about our iow cost demo 

SOFTWARE TRUST, pnce $2875 00 

order line 1-800-624-2232 operator 777 





LEGAL 





Legal Forms and Agreements 
Ready-te-l se on Your 18M 
‘Call up on your IBM PC Computer more than 
150 bme tested mode's for contracts, agree 
ments, leases notices, wavers releases and 
‘Danckng Ousiness forms Echt with PC Write ™, 
‘WordStar ", MultMate™ or any other standard 
word processing software. LegaiEase™ 1s menu 
riven and was wnitten for non lawyers by 
@ respected Boston attorney, Richard H Gers 
Pays for itself the first time you use it! 
LegalEese™ and Our Complete User s Manual 

S190 95 plus 57 50 postage and handing 

(ARS reverts acid 8% sales lax 



















Outucte LISA add $10 per copy) 
ORDER NOW AND RECEIVE FC WRITE IEE! 
Call or Write 1-800-426-2898 Ext. 706 


LegalEase 


CIRCLE 909 ON READER SERVICE CARD 





MAILING 
PROGRAMS 





MAIL BUSTER $49.95 

New! A Dbase-lIl Compiled Matt manager! 

© Fast Menu driven On-line help 

© Sort by code or field up to 5000 ways 

® Unlimited records and Mail Merge 

© Cuslomize your own labels up to 8 across 
Does much more than any similar program 
available today and better Demo avail 

THE WAITE STUFF 

PO Box 136 

PROVO, UTAH 84603-0136 

1(801) 375-7025 


POWERFUL CUSTOM MAILBASE 
Easy to use, menu assisied maibase Prints la- 
bels, rolodex cards, envelopes, listings. and 
butlds martmerge files Fast retrieval of records 
by number or name. Sorts by user defined codes, 
ap code, number, or name Sample mailmerge 
letters provided in a 20+ page manual and on 
the diskette Unpro 

ACME SOFTWARE COMPANY 
3745 Garden Street 

Santa Cruz, CA 95062 

Call Beverly (408) 336-3392 


$3700 


FLOWMAIL—$100 

Create/Name separate files Merge files, Ettemi- 
nate Dups Select records by user defined codes 
Two address ines Print labels 1,3.4 across Print 
reports, envelopes, and cards. Full screen edit- 
ing with carry over fields Free Demo Disk Car- 
ner route system avialble tor bulk mailers w/HD 
Call TOLL FREE TODAY! 


FLOWSOFT 


Programming 
FLOWSOFT custom programming 
875 Frankin Rd #1635 
Manetta, Ga 30067 


1-800-628-2828 Ex! 886 


MARKETPLACE 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 







SOFTWARE/ 
INVENTOR Y- 
MANUFACTURING 





MAILING PROGRAMS 





Proit the PMC * Wizard says “SUPER MAIL will work magic 


on your computer’ 


?_SUPER .MAIL is tha Bast Matting Program available 
t's GREAT for all kinds of BUSINESS. 


SUPER MAIL™ It's a HIT! 


© LABELS BY NAME OR ZIP 
° MULTIPLE LABELS 

° NEVER SORT 

© MENU ORIVEN 

© 4-2 SECOND RECALL 

© UNLIMITEO RECOROS 


60 DAY 


MONEY BACK 
GUARANTEE 


© FULL SCREEN EDITING 
© FULL MANUAL 

° BROWSE 

© TAKE MEMOS 

© USER FRIENOLY 

© SIMPLE & POWERFUL 


At §25® It's a Gift! 


Convince yourself that greef softwere doesn t heve to be complicated or expensive 


Call-800-DIAL-PMC For All Details 


In NY cail_ (518) 294-1400 


PMC 


PLACE MANAGEMENT CORP 
100E 2ndSt Mineola. NY 11501 


OF fick 





CIRCTL S70.08 READER SERVICE CARD. 


PostWare® 


Automate your mail prepara- 
tion. Reduce your postage 
costs by up to S¢ per piece! 

Automatically assigns carrier 
route numbers to addresses, 
sorts according to strict U.S. 
Postal Service mailing regula- 
tions & prints addresses in the 
required package & sack (or 
tray) mailing order. Sack tags, 
tray labels & mailing reports. 
Calculates postage Works with 
ASCli files, (BASE Ill, DATAEASE, 
Smart, Power-Base, PC-FILE Ill, & 
many other databases. 


First & Third Class $195 
*Second Class $395 
*Carrier Route Assign. $295 
*PostWare Jr. $69 
30-DAY MONEY-BACK OFFER! 
1-800-831-6245 


MasterCard © VISA ¢ Amer Ex 


PostalSoft, Inc., $1 Division St , 
La Crosse, WI 54601-4544 
In Wi, 608/784-3500 

CIRCLE S86. ON READER SERVED CARD 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE MS DOS 
MARKET... 





Print Your Own Pocket 
Size Address Books 


Three Ways. Name and Phone, 
optional Address, Memo 


Works with any printer (dary wheat dot matrix) 
Also prints mailing labols (4 sizes, +-3 ecrose), 
Rolodex cards (2 sizes) and 8¥s411 pages 
(Oata Base features to setect sub-lists 

card addrosees. birthdays in @ month, etc | 
Easyto-vee menu system. options! Help 


meenages 
Exporiimport files (Sidekick. mai merge etc) 
includes pocket ste book covers [4x6 inch) 
Selective backup/restore (Irade sub-lets. etc } 
Fast Sorts tor Printouts, Fila Export 


HM PCIPCe/Companbie NemePro™ 029.95 
Floppy oF Hard Disk (Add £3 for Bo Hy 
Hot copy resected Charge 


Oo= os 
86 1 43-0100 


More wip (415] 990-8075 Ex 158 
CROLE GON KE ADLER SERVICE CARD 


oe ath eee age 
ae ie ; » ook 


et sel 











MANUFACTURING 


THE FOREMAN 

© Inventory @ B of M © Purchasing 

® Invoicing/Production/ Job Cost 

© Intertace lo Sotomon Accounting 

# One time machine builds/Production 
# Extensive cost control Standard vs Actual 
© Release type orders + PO's accepted 
© Requires 1BM-PC, 10 MB. 256 KB 
DCM COMPUTER PRODUCTS, INC 
29226 Orchard Lake Rd . Surte 290 
Farmington Hills, MI 4801B 
313-737-0808 
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MARKETPLACE 


SOFTWARE/ 
MEDICAL- 
REAL 
ESTATE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 





MEDICAL 


MEDICAL SYSTEMS WITH ECS 

Ail PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
Ness, paper claims loo 

©@PC w CLAIM $89 95, claims only 

@PC & CLAIM w/ICO's, CPT's & HCPC codes 
$229.95 

© PC w CLAIM PLUS claims only w/patient file 
Complete a claim in one minute $459 

@ THRESHOLO & TM $1,995 00 claims, A/R 
patient bling 

© THRESHOLO $3,995 00 claims A/A patient 
billing, complete practice management, statis- 
tics, analysts 

© CLAIM & NET Nationwide claims clearing 
house Full 100% credit on product upgrade 
PC & CLAIM & PC w CLAIM PLUS both house 
30 day money-back guarantees, IBM PC/XT/ 
AT/compalibies MS-DOS 256K 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurst Suite 0 

Indianapolis, IN 46241 

(317) 248-0357 

fn continental US cait (800) 428-3515 

indiana residents call (800) 792-3525 


UNIVAR MEDICAL SYSTEMS & 
ELECTRONIC CLAIMS 

* Medical Management System—$995 com- 
plele patient & case mgmt sysiem, noles, ap- 
pointments, office & patient reports, super bils, 
stmts, labels, and Insurance forms 

* Medical Pro-Pac—$2195 all ot above plus 
custom forms generator, data file sorter. DBMS 
System, GL, AP, and Payroll 

* Uni-Claim Electronic Clans Interface for esther 
package shown above $249 (or $395 as a sland- 
alone package with office, patent, and service 
code files) Inciudes communications 

* Buy from Ihe leader in Heallh Care since 1977 
Fully certified in all 50 states by 29 Carnes + 
Medicare and BC/BS i many others 

UNIVAIR INCORPORATED 

9024 St Charles Rock Road 

St Lous, MO63114 

314-426-1099 


MULTI-USER 
SYSTEMS 


MULTILINK USERSIII 

PASSKEY unlocks Ihe REAL power of MultiLink! 
Controf up 10 8 yobs from any background ter- 
Tinal, true mutts tasking trom any background 
pastibon Switch jobs with simple key strokes, 
assign private partilions, even make a job In- 
accessibie to the foreground consoie! Only $159 
{MultrLink is a registered trade mark of the Sott- 
ware Link) 

KEY RESEARCH & DEVELOPEMENT INC. 

3475 Holcomb Bridge Road Suite 202 
Norcress, GA 30092 

(404) 242-0753 Technicat Support 

{813) 754-4607 For Sales 


MUSIC 


PC+MIDI 


It's a simple equation. To plug your PC of PC-compatible into the 
modern world of music-making, use the complete line of MIDI soft 
ware and hardware from VOYETRA TECHNOLOGIES. 

D SEQUENCER PLUS: 65-track total MIDI recorder/editor 

CD CONVERSION PLUS: file converter tor music notation programs. 
D PATCH MASTER: network organizer and sound librarian 


DO OP-4001; PC/MIDI intertace card 


newest a more powerful, easy-to-use music and recording 
bug-free. (PC COMPANION) 


=MUSIC @ 


For more information or your nearest deater, contact VOVETRA TECHNOLOGIES, 
Dept. C, 426 Mi Pleasant Avenue, Mamaroneck NY 10543, or call (914) 696-3377 
CIRCLE $86 ON READER SERVICE CARD 





MEDI MUSIC SOFTWARE 

Tape 'n Slep tor |BM & compatibles rs a se- 
quencing sottware based on a spreadsheel 
concept Some of the teatures are real-time & 
step-time recording, 85,000 notes wih 640k, 
crescendo/diminuendo, dynamic ctrl , delete, & 
Copy modes, loops & nested loops & much more 
$150 US For more information write or calt 
The Medi Connection 

PO Box 282 Stn 0, Mth 

Quebec, Canada, H3K 365 

(514) 933-5127 Dealer inquines invited 


SONGWRIGHT Jil 

MUSICPROCESSOR prinis professional sheet 
music, with hyrics Full-screen graphics editor 
Transposes to any key. plays tunes Features 
multiple stat & voices, harmony, counterpomt 
bass/treble al! time signatures Requires IBM, 
EPSON or Gemini printer $49 95 ($39 95 with- 
oul screen graphics) Send for free sample output. 
SONGWRIGHT 

PO Box 61107 

Denver, CO 80206 

(303)691-4573 





PERSONAL 


Handwriting Analyst 

Discover Ihe secret personalities of friends, as- 
sociates, or celebrities. Use the itlustrated man- 
val to answer easy multiple choice questions, 
then choose the quick or detailed report Amaz- 
ingly accurate Great tor parties, business deals, 
ov personal relationships IBM PC/128K 
$39 95+$3syh 

Ciasa 

2017 Cedar St 

Berkeley, CA 94709 

(415) 644-2771 





PREVENTATIVE 
MAINTENANCE 


MAINTENANCE & INSPECTION 

An easy-to-use computerized method 10 orga- 
nize, operale, and controf an effective preventive 
mainlenance system Appticable to any type of 
business or industry Full screen input and drs- 
plays. plus function key hetp command Main- 
tains hustoncal data, creales work orders, and 
provides numerous reports For mito, write lo 
PENGUIN COMPUTER CONSULTANTS 

PO Box 20485 

San Jose, CA 95160 

(408) 997-7703 





PUBLIC DOMAIN 


NEW RABIES OA AY AS 
CATALOGUE 
13,000 MS DOS Programs * 
with brief descriptions 

52 pages — 
Also available on disks 
for $10.00 with a search 
program included. 
The Public Domain Software 
Copying Company 
33 Gold Street > NYC 10038 
900-221-7372 - NY 212-732-2565 


CIRCLE $78 ON READER SERVICE CARO 





















PUBLIC DOMAIN 


$4,50 IBM PC SOFTWARE 

450 disks $4 S0ea Arcade games, 4 disks $18 
Utilrbes, 4 disks $18 1-2-3 WKS, 8 disks $36. 
“C* routines, 6 disks $27 Turbo pascal routines, 
8 disks $36 Unprolec! software, 4 disks $18 
Sample, word proc, DBMS, games & utilities, 5 
disks $22 50 Catalog $1 Add $4s/h MC/Visa 

The Computer Room 

PO Box 1596 Dept 104 

Gordonsville, VA 22942 

703-832-3341 (M-+F 10-5) 


TURBO SOURCE SEARCH-TSS 

TSS 1s a TURBO Pascal RBBS by mail Jus! $2 
adisk. Archived files~700+ kb of code and prgms 
per disk (more byte/bucks) We have 45+ disks 
Join TSS tor $25 Get catalog disks + 2 FREE 
OISKS wilh 1st order (catalog desks only $5). 
VISA/MC/COO ff venfied (s/h extra) (data) (617) 
545-9131 or just order by mail 

TURBO SOURCE SEARCH 

PO Box 876 

Scituate, MA. 02066 

(vote) (617) 545-6677 


PUBLIC OOMAIN W/MANUAL 

Now Available—Over 30 of the Best PO Soit- 
ware Programs with an Instriction Manual 
Programs everyone needs around the house or 
Office 1o make Ife easy and fun Database, Utt- 
thes, Ramdisk, Mailing, Banners, etc Five Disks 
and Manval—$24 95 + 300 for shipping MC/ 
VISA/CHECK To order write/call 

GRAPHCOM 

1633 Babcock Suite 190 

San Antonio, Texas 76229 

1-800-323-1776) Ext 385 





REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive program for managing residen- 
tial and commercial properties Many manage- 
Meni reports including operating statement, 
delinquent rent, lease expiration and transac- 
thon register report. Provides check writng, check 
reconcilialicn, posting of late fees, recurnng ex- 
penses—$395 Investment Analysis —$245 
YARDI SYSTEMS 

3324 Stale St, Suite “0” 

Santa Basbara, CA 93105 

805-687-4245 


MANAGEMENT & ANALYSIS 

* “Real Property Management" $395/$595 for 
residential & commercial properties and other 
bkip'g Flags deting't tenants, prints budgets, 
checks, invoices & 10995 No retyping of recur- 
fing data * “Real Analyzer” $195, when decid- 
Hl buy/sell, exchange, or refi 30 DAY MONEY 


REAL-COMP INC 
PO Box 1263 
Cupertino, CA $5015 
(406) 996-1160 
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RELIGION 


POWERCHURCH PLUSI™ 

Church office software—tast, fnendly and rei- 
able, suits any denomination Membership, 
maiting, contributions, accounting, attendance 
plus 7 other modules mfegrated mic one high 
performance system Interfaces to dBase fil, Lo- 
fus and word processors Unlimited capacity 
dust $495 Demo disk $10. Call for details: 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PO Box 3096 

Beverly Hils, CA 90212 
(213) 484-0625 


HEAVEN CENT™ SOFTWARE 

Ail miormalion m a single relabonat data base 
Handles membership, income, pledges. bud- 
gets, attendance, disbursements, tabets, etc 
Supports church administrative and financiat 
needs For IBMPC & compatibles (512K + Hard 
Disk) Total price onty $600 Trial program avanl- 
able for $25 

Stein Enterprises, Ltd. 

1606 Evers Drive 

Mc Lean, VA 22101 

(703) 556-0458 


PARISH OATA SYSTEM™ 
Comprehensive census/contnbution program 
Easy to operate, menu driven Famuly, member, 
financial mfo & reports fully integrated Selec- 
te lists, labels, contribution/tuifion state- 
ments, personalized letters User can create own: 
teporls, tetters. Other church programs avail- 
able Over 1600 users Free into 

Panish Data Systems, inc 

3140 North Sist Avenue 

Phoenix, Anzona 85031 

(602) 247-3341 





SALES 
MARKETING 


SALES MANAGEMENT 
Follow up your sales leads wilh 
FOLLOW-UP. Track prospecis by 
area, dollars, products. or any of 22 
other fields. Sates forecasts and calt 
reports. Labets & mait-merge Ia Zip 
Code order. Mas buill-in calendar. 
do tist, and calcutalor. Data Is pass- 


word protected, PC & APCCITVisa/MC 
$89.95 


FOLLOW-UP 


XYCAD GROUP 
1577 St. Clair Ave. 
Cleveland, OH 44114 
800-428-8457 


In Ohio (216) 589-5788 
CIRCLE $71 ON READER SERVICE CARD 








SCIENTIFIC 


HP-PC HYPER-CALCULATOR 

A pop-up emulation of the HP-11C pragram- 
Mable scientific calculator integrates with every 
program you use Features two-way data trans- 
les, program and data storage on disk, on-line 
HELP, hex/oct/bin anthmetc. 100 registers, 1000 
program step, alpha numenc prompts Includes 
tree 8087 version and utility programs $39 95 
plus $1 shipping 

SUNDERLAND SOFTWARE ASSOCIATES 

Post Office Box 7000-64 

Redondo Beach, CA 90277 

TOLL FREE (600) 628-2628 ex! 502 





SECURITY 


SECURE AT/XT/PC 

“Control syslems access, data access! FIXT/S 
controls system bool lor mos! popular XT/PC 
hard disk controllers Vfeature for AT and XT- 
compatible HO controllers segments hard disk 
by volumes, controts access with passwords, 
supports hard disk expansion $80-$120 + $3 
shipping plus CA tax” 


q 


a 


GOLDEN BOW SYSTEMS 
2870 Fitth Avenue, Suite 201 
San Diego, CA 92103 
619-298-9349 





“NEW” BIT-LOCK® SECURITY 

Piracy SURVIVAL > 4 YEARS proves effectrve- 
ness of powerful multlayered secunty Uses rapid 
decrypbon algorithms and small reliable port 
transparent secunty device NOW AVAILABLE for 
PARALLEL or SERIAL port NEW KEY-LOK™ se- 
cunty device available at HALF-PAICE 
MICROCOMPUTER APPLICATIONS 

7805S Windermere Circle 

Ltileton, CO 80120 

(303) 798-7683 or 922-6410 


EVERLOCK COPY PROTECTION 
Attention Software Developers, Are you tired of 
Copy Protecon Ihat 

~1S NOT transparent to the user 

~does not allow backups 

requires t/0 plugs or special medta 

doesn't support hard or carindge disks 
~Makes you pay for every disk protecled 
~fequires source code changes 

~tan be bealen by hardware copy boards 

Il so, EVERLOCK can solve these problems for 
only $495 Free into & demo disk available 


Az-Tech Software, Inc. 
426 Grandvew 
Richmond, MO 64085 
(816) 776-8153 


LMARKETPLACE 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


SECURITY 


ADVANCED 
COPY PROTECTION 


Free Demo Dakette 





The world’s leading software 
manufacturers depend on 
Softguard copy protection 
systems. 
Now Softguard introduces the 
SUPERLOK KIT’"—a complete 
software duplication and copy 
' protection system for your 
_ IBM-PC. And it's invisible to 
your end-users! 


| © Hard disk support with 

| install/uninsuall. 

| e Nospecial media required. 
» No source code changes. 
e Stops all copybusters. 


| Macintosh Copy Protection also available 


_S@FTGUARD 


Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Clara,CA 95051 


Call 408/970-9240 


CIRCLE 977.0% READER SERVICE CARD 








SERVICES 


RENT POPULAR SOFTWARE 

Finally, you can rent popular software for your 
IBM of compatible See how good thal game 
fealty ts Try that business package belore dish- 
48g oul huge amounts ot money Not public do- 
main No membership tee Where else can you 
get $75.00 programs tor $5.00? Send $1.00 for 
complete catalog 

RSD 

Dept PM 

PO Box 272 

Bronxville, NY 10708 


SHAREWARE 


GREAT SOFTWARE, CHEAP 

Only $5.95 per disk lor absolutely smashing 
Shareware and Public Domain programs! 
Money-back guarantee PC-Outline, OOS- 
amatic, PC-Write, File Express. Chess, Poster/ 
Banner, Utuitres Galore plus Databases, Arcade 
and Adventure Games Lots more! IBM PC, PC 
Jt, and compatibles Send tor free catalog 
PLUS 

33495 Del Obispo, Suite 160W 

Dana Poml, CA 92629 








SOFTWARE/ 
RELIGION- 
STATISTICS 





SORT 





Opt-Tech Sort/Merge 3.0 

Extremely fast Sort/Merge/Select program Run 
as aDOS command or CALL as subroutine Most 
languages. datatypes & filetypes supported in- 
cluding Bineve & BASE fl & lit Now Featunng 
record selection, record reformalting & much 
tore! Compare! Call or write lor more into $149 
Opt-Tech Data Processing 

PO Box 678 

Zephyr Cove, NV 89448 

(702) 588-3737 


STATISTICS 


SIGSTAT 

SIGSTAT includes over 70 programs ot the BMD 
stalistical senes, plus many advanced new fea- 
tures Mainframe capacity (up to 80 var) for 
urt—(e g , ANOVA, regression) + multwanate 
(eg, canonical, factor) analyses, time-senes, 
mulbdim scaling, crosstab, plots, q/c and more 
8087 suppor opt. 256K, DOS, $595 
SIGNIFICANT STATISTICS 

3336N Canyon Road 

Provo, UT 84604 

(801) 377-4860 


STATISTICS & FORECASTING 

There are three stabstical analysis packages that 
go far beyond anything else available 

® StatPac—the standard for business and m- 
ustry for over sxx year Comprehensive and easy 
touse StatPacis a tull-featured statistical pack- 
age for protesssonal researchers, 

Forecast Plus—a combination of data man- 
agement, exploratory graphics, and over a dozen 
forecasting techniques It works fast, accurately 
and automaticalty 

% Goodness-ol-fit—a full-featured regression 
package for interactive model building Com- 
mand driven with versatile programming For 
complete information 1-800-328-4907 
WALONICK ASSOCIATES 

6500 Nicollet Ave S 

Minneapolis, MN 55423 

(612) 866-9022 


The One You Can Rely On 

8MOP offers the most complete coltectron of 
programs tor data analyses, backed by compre- 
hensive documentation & competent technical 
support BMDP was the 1st stat package ever 
developed and the BMDP programs have been 
trusted by statisticians more than 20 years Hard 
disk req'd Call tor brochure 


\ Af = 
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STATISTICAL SOFTWARE 


BMDP Statistical Software, Inc 
1440 Sepulveda Bivd 

Los Angeles, CA 90025 

(213) 479-7799 
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ENGIN rue SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 





STATISTICS 


STATI—By Sugar Mitl 

Friendly menu-driven package on 2 disks with 
Help, full screen data & text edilor, algeb trans- 
forms, import & export data, save results, de- 
scriptive, lable, n-way ANOVA, ANCOVA, 
MANOVA regression w resid , smallest space & 
factor analyst Step-by-step examples in man- 
ual $129 95 Airmail worldwide 30 day retum, 
Sugar Mill Software Corp 

1180 Kika Place, Kailua Hi 96734 
808-261-7536, 808-949-7926 

Orders 1-800-237-9111 opr 264 


RATS! Version 2.0 

RATS, the best selling Econometric software 
package, now includes daily and weekly data, a 
few easier to usa 500 page manual, and many 
advanced leatures Use RATS for time-senes 
and cross section regression, including OLS, 
ARIMA, VAR, logit, and probit 1BM PC or com- 
patible $200 MC/VISA. Cail for brochure 

VAR Econometnes, Inc 

PO Box 1818 

Evanston, It 60204-1818 

(312) 864-1910 


$79—STATISTICAL SYSTEM 
Menu-dnven Inctudes multiple regression AN- 
OVA (4way, repealed measures, covariance) 
Nonparametrics, discrmnant, lactor, t-tests 
Forecasting, Cross tabs, plots Much more 
NCSS-79 


STATISTIX™-ONLY $751 

STATISTIX ts a powerful and very easy-to-use 
interactive statistical system for micros Used by 
Many major universities, businesses, stale gov- 
emments, and research organizations Please 
Check us oul before you buy a statistics pro- 
Gram, you'll agree SX 1s a “best buy"t SATIS- 
FACTION GUARANTEED-For more info 

NH ANALYTICAL SOFTWARE 

801 West lowa Avenue 

St Paul, MN 55117 

(612) 488-4436 


STAT PLAN Il 

Easiest to use slaltstics program available 
Complete range of stalislic-curve fitting, cros- 
stabs, correlation, multiple regression, T-tests, 
etc Graphics with pnnler/plotter out-put Ca- 
pable of handling over 60,000 data pots In- 
ferfaces direcity wilh lotus files Demo diskette 
available MC/VISA. Only $179. 

THE FUTURES GROUP 

76 Easter Blvd 

Gastonbury, Ct 06033-1264 

(203) 633-3501 





THE SURVEY SYSTEM 

An easy to use menu driven system for [he entry, 
ediling, processing and presentation of ques- 
honnawe data The system can produce camera 
teady crosstabs and other tables in banner for- 
Mat Also, statishcs and bar charts Regression 
and open-end coding analysis options available 
CREATIVE RESEARCH SYSTEMS 

1649 Del Oro 

Petaluma, CA 94952 

(707) 765-1001 


STATISTICS CATALOG! 

{it you need stalislics for IBM PC or Apple it, cat 
us and fet our lechnical advisors help you find 
the statislics programs you need Write or cath 
now to get a FREE catalog of stalistics sottware 
HSD 

9010 Reseda Bivd Surte 222 

Northridge, CA 91324 

1-800-451-3030(NAT) 1-818-993-8536(CA) 





TAXES 


1985 TAX RETURNS 

User trendty 1985 Federal tax return worksheet 
Interactive, menu driven, built in taxabtes, in- 
Cluding cross references Calculale totaltax ina 
flash Forms 1040, A-G, SE, W, 2441, 4562, 2106 
$14.95 + $3s/h Check, M/C or VISA Requires 
128K, IBM or compalible Money back guaran- 
tee Immediate delivery 

J& P Software 

9028 Thola 

Houston, Texas 77036 

713-771-3639 





TERMINAL 
EMULATION 





BARA/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and sohware communications pack- 
age for IBM PC, XT and AT. Simultaneously 
transits data to host and receves output di- 
rectly 10 MVS/JES2, MVS/JES3, VM/RSCS, and 
COC/NOS, bypassing TSO and CMS Emulales 
(BM 3777-2 and HASP on (BM 360/20. Line 
speed 1.200 to 19.200 baud (56.000 bps on AT) 
Supports multiple high-speed printers beyond 
2,400 lpm (6,000 Ipm on AT), Features. con- 
curtent DOS, LAN support, printer lorms con- 
trol, plotter support, unattended operation, easy 
installation $890 includes Hardware & Software. 


BARR SYSTEMS, INC 

2830 NW 41st Street, Building M 
Gainesville, FL. 32606 
(800)-BARR-SYS/{904) 371-3050 


TERMINAL 
EMULATION 


34 TERMINAL 
EMULATIONS 


communications package, 
includes 34 terminal emul- 
ations such as: 
* DEC VT102, VT220 
* IBM 3101-20 (block mode) 
* HP 2622A » VIP7801, 7803 
* DG D200, D410... and more. 
Guaranteed Compatibility! 
Supports Disk Capture, Back- 
ground & Concurrent Commun- 
ications, Kermil, Xmodem, Soft- 
keys. Scnpt Files & More. 
For the 18M PC/XT/AT, DG, Tandy, 
NEC. Tl, Zenith, Wang, & Others 
$195 MC-VISA-COD 


4-800-225-8590 Dept PT 
Calt for information 
(303) 593-9540 Telex 450236 
CIRCLE 467 ON READER SERVICE CARD 





TRAINING 


“Training is our 
Middle Name’’ 


Leam how to use your IBM: PC with ATI's 
interactive computer: based traming pro- 
grams ATI has been vited best traning 
products by the reader of PC Warld Maga- 
zine three years in a row Products snclude 
1BM-PC, Lotus 1-2-3, dBASE UI Plus, 
WordPerfect and aver SU withers Prices 
from $49,95. Call today 


ATI 


American Training International 
12638 Beatnce Sircet 
Los Angeles, CA 90066 
(213) @23-1129 Gn Cah) 
(800) 421-4827 
CIRCLE GMOS READER SERVICE CARD 





TYPESETTING 


HIGH-TECH TYPESETTING 

Transmit your text toll-ree, error-lree via mo- 
dem to your fully automated typesetting sys- 
tem $2 per thousand characters, $5 minimum. 
Same-day service 200-typetaces, sizes up to 72 
point Send $20ppd tor our 200 page guide- 
book, of call toll-free & use your MC/Visa/AmEx. 
Inlergraphics 

106A South Columbus SI 

Alexandria, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 
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PC MAGAZINE 
MARKETPLACE 


the ultimate 
target market! 


ae 
re e 


The brand specifiers who 
read PC Magazine don’t 
have the time to shop 
around, their only concem 
is getting what they need as 
quickly as possible. 


They’!!! DIRECT 
their attention to 
PC Magazine 
Marketplace 


For them PC Magazine 
Marketplace’s Direct- 
Response/Display Ad for- 
mat represents a fast, easy 
and cost effective method 
of product acquisition. 
They know it will have the 
products they need and the 
information they want re- 
garding price, volume dis- 
counts, specifications and 
delivery. 

If you think that your 
business can benefit from 
the 320,000 brand 
specifiers who read PC 
Magazine 

... YOU'RE RIGHT! 


So take 
DIRECT action 
and call 
(212) 503-5115 





EMARKETPLACE : 


SOFTWARE/ 
UTILITIES 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 $03-5115... 








UTILITIES 


VCACHE GETS YOUR DISK 
MDVING! 

Hard disk accelerator increases speed of car- 
tndge and fixed disk operations using memory 
caching to enminate repetitive disk access. Al- 
focate up to 15 Mb of extended or expanded 
memory, or 5 Mb of standard memory for cach- 
ing disk data Includes diskette and screen ac- 
Celerator modules Automatic and transparent 
atter insiallation. $65 + $3 shpg, CA tax 





a 
GOLDEN BOW SYSTEMS 
2870 Filth Avenue, Suite 201 
San Diego, CA 92103 
619-298-9349 


PADLOCK/PADLOCK ff DISKS 
PADLOCK turnishes the user with a method for 
providing protection agains! unauthonzed du- 
plication trom DOS commands $99 PADLOCK 
fidesks come preformatied with finger-print and 
serialization PADLOCK I disks ofier supenor 
protection Ask about our HARD DISK protec- 
thon with uninstall capability MC/VISA. 
GLENCO ENGINEERING 

3920 Ridge Ave 

Arlington Hts . IL 60004 

(312) 392-2492 


Turbo Pasca!™ Programs 

Outstanding software with tutl source code! 
*KeyMaster, DeskMaster: Pop up organizers, 
editor, macros, alarms, dialer, calculator, + more! 
$49.95 + $2 s/h ea IBM-PC camp Visa/Mc 
“Dictionary Toolbox Build/manage Disk/Ram 
bit compressed dict $39 95 MS-D0S Comp 
*Chester Chinese checkers game $22,00—PC 
Al SOFTWARE 

2200 Rogge Ln. 

Austin, Texas 78723 

§12-928-2009 


Ammunition to conquer 
your biggest problems! 


with V-EMM 
{8 megabytes) 


inded 


memory 
@h tums PC/AT extended memory into 
expanded memory 


@ 1 turns hard disk storage into expanded 
enemory 
a comennnrs “aerusrow ES | 


CIRCLE 481 ON READER SERVICE CARD 








*** (IBM Uses CP/M & Apple *** 
“The best CP/M to OOS converter” PC Mag, 4/ 
85. Uniform copies files, formats, reads & writes 
DIRECTLY to 200+ CP/M disks on the IBM PC, 
XT, AT (96 TP! & 8°) Use normal 00S cam- 
mands By Micro Solutons, $59.95 + $3 S&H 

NEW! Match-Pomt '2 size card copies Apple DOS 
fies to IBM, alsa reads & writes to Apple CP/M 
disks MatchPoint w/FREE Uniform $185 + $3 
S&H! 

BLUE HERON 

1108S Second St 

DeKalb, lilnois 60115 

(815) 758-2355 


PC TOOLS 

A complete set of resident 00S utiities includ- 
ing undelete, locale fites, search for text, change 
file atinbutes, map a disk, view/edit any sector, 
alphabetize directories Plus a complete set at 
00S commands, (format, move, compare, etc ), 
teatunng a graphic subdirectory “Tree” display 
and the ability ta reorganize subdirectories. Just 
$39.95! 


Central Pont 
INCORPORATED 


Central Point Software, inc 
9700 SW Capitol Hwy, #100 
Portland, OR 97219 

(503) 244-5782 


DOS PATH Command for Data 

Now Lotus, dBase, WordStar, etc can access data 
files no matter where they're located DPATH+ 
works like DOS PATH command—up ta 128 dirs 
canbe searched Handles output files, fle alias- 
Ing and virtual disks too Wildcards ok Trans- 
parent Requires only 4K. MS-DOS 2/3 $45 + 
$5 s/h Md add 59% Vesa /MC/check/PO. 
PERSONAL BUSINESS SOLUTIONS INC. 

PO Box 757, Dept 8 

Frederick, MD 21701 

301-865-3376 


The EGA Cofor TranZLator 

Complete color and font control using memory 
fesident pop-up Select any of 20 user define 
color palettes to change screen colors at any time 
6Fonts/25, 35 and 43 character screens lor- 
mates keyboard selectables. Ublity included to 
Gefine and save palettes Compatible with and 
enhances alt popular resent programs $54 95 
ask about TZL tor the CGA too 


TZ in” 


PO Box 270339 
Tampa, FL 33688 
813-961-7320 
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FOR DOS PARTITIONS UP TO A GIGABYTE 


/ 


You can put your gntire hard disk, or two, in one bootable 
partition, or you can creats up to twenty-three partitions which 
DOS sees as separate drives. 


Vfesture Deluxe lets you use the big dnves you thought your 
system couldn't support. You aren't bound by tha AT Drive 
Types or by tha XT 10-megabyte limit— you can use say phys- 
ically-compatible drive, without hardware modifications. 
Vieatura Deluxe is smart softwara It runs under DOS with AT, 
XT, and compatible hard disk controllers, including RLL, ESOI, 
and SCSI controllers. It comes with everything you need to 
instsll it —a physical formetter with bad track mapping, a high- 
level formst, a thorough manual, good Tech Support when you 
need it—snd extras, like cluster size contro! for each partition 
(bet you thought that was anothar DOS limit), and passwords to 
lock your keyboard, your disk, and your eystem. 

Ses your dealer or call us for information about this and other 
smert sottwars. 


BEAT THE LIMITS! 











GOLDEN pit SYSTEMS 


vv 


Vieature 16 a regstered trademark of Golden Bow Systems. 
CIRCLI $79 ON READER SERVICE CARD 


$120 


$3 shipping/ 
handling 

| Calor orders 
add 6 


Menu Plus+™ $39.95 

Access software on your hard disk with a single 
keystroke Does more, easier to use and costs 
less than other menu systems Plus you get easy 
OGS commands, a batch file editor, parameter 
Passing, and much more IBM XT, AT, Compaq 
DOS 20 and up 256K. MC/VISA $39 95+$4 00 
s/h 

Sigma Software, Inc, 

1009 Sullwan Avenue 

South Windsor, Ct 06074 

{203) 644-4709 or (203) 644-9689 


Accelerator : PC™ - $29.95 

Cursor Performance PLUS! 

The most widely used uttlity of its kind So relt- 
able it ts built into Ashtan-Tate products! Per- 
lormance as tast as any mouse! Cursor 
accelerates and stops on a dime Easily shift 
Cursor speed and responsiveness Word pro- 
cessing, spreadsheets, completely compatible 
Why take chances with imitations! Call tofl free, 
order today! Check/VISA/MC, $3.50 s/h 
SWFTE International, Ltd 

PO Box 219 

Rockland, DE 19732 

800-BE-SWFTE 


1986 






2870 Fifth Ave , Suite 201 
San Diego, CA 92103 


619/298-9349 


DISK ACCELERATOR 

OrskCache speeds up your hard disk access by 
keeping frequently used sectors in memory Su- 
penor to RAMDISK transparent, flexible, config- 
urable, no hardware changes RAM, EMS, and 
AT extended memory versions incl Not copy 
protected VISA, MC, volumediscounts,no PO's 
without prior approval $3700 
DATAMORPHICS LTO. 

PO Box 820 

Stittsville, Ontano, Canada KOA 3G0. 

Or call (613) 636-2670 


AUTOMENU™ VERSION 4.0 


Create one menu system to run afl your pro- 
grams, batch files and DDS commands "tn- 
Sulates”’ novices, many opbons for power 
users. On-screen help, password protection, 
user-dehned prompts Written in assembler 
16K size Over 7 000 satsfied users. Money 
back guarantee $46 + $4 S/H, 
ChEVISA/MC. 


Automenu" 


Software Management System™ 


MAGEE ENTERPRISES 
6577 Peachtree Industnai Bivd , Dept M11 
Norcross, GA 30092-3796/USA 
404-446-6611 

CIRCLE S6C. ON READER SERN E'E CARD 











UTILITIES 


New! LaserJet Forms! 

New FormSet lor LaserJet plus printers lets you 
create a form, change it, print it out and save tt 
You can modify the torm at the keyboard! 
FormSet ends costly typesetting and artwork, 
pays for itself quckty Easy-to-leam, FormSet has 
100% Money-Back Guarantee! Special Intro- 
Goctory price $129.95 + $4s/h Visa/MC/chk. 
Ortut Enterprises, Inc 

PO. Box 2875-1 

Glen Ellyn. IL 60137 

(312) 469-3405 


AT/XT/PC HARD DISK EXPANSION 
“Replace hard disk with a bigger one. or add a 
second drive! Vieature BAEAKS THE 33 MBYTE 
BARRIER on standardAT, XT and compatible hard 
disk controllers Includes multiple volumes. se- 
Cunty features selectable clusters, keyboard lock. 
$80-$120 + $3.stupping » CA Tax’ 





GOLOEN BOW SYSTEMS 
2870 Fitth Avenue, Suite 201 
San Diego, CA 92103 
619-296-9349 


VECTOR 0:0 $25+ $3S/H 

Remove mem resident routine, reset interrup! 
and retum mem to system without rebooting! 
Vector 0 0 atso displays interrupt routine ad- 
dress & attributes, scans all interrupts for 
changes or protects trom restore Great tor de- 
bugging, development and managing inter- 
tupts 8K, 1 drive, PC/XT/AT & comp. DOS 20 
&up Chk or MO 

CASTLE ot LIGHT SOFTWARE 

PO Box 480 

Kotoona. NY 10536 

914-278-2848 9 00 AM-2.00 PM 


MAP’S 
PRINTER 
TOOL KIT™ 


$4995 


© 10 Utilities 
© Any PC Printer « in the printer utity business since 1962 


eo = 


RESIDENT 

PRINTER ~<'/99s, 
CONTROL \,~ 
The PRINTER DEPUTY & LASER DEPUTY wit 
allow you to control print style, character size 


and over 100 other printer features from within: 
your applicabon programs. Thus memory res- 


dent utility provides up to 10 menus to send 
commands to pnnters including HP LaserJet 
& LasorJate. 

@ Just pomt to selection with arrow keys & 


press enter 

© Users can Add, Change, & Delete Menus 
& Commands 

Use with WordStar™ & other word 


processors 
© Pri data base reports 

© Visa & Mastercard $1995 + $1 shipping 
Call today 800-643-6488 or 714-921-1788 in CA. 
2584 N. Fountain Arbor, Orange, CA 92667 


BY cuenr 
MARKETING 
SYSTEMS 


CIRCLE 87608 READER SERVICE CARD 


$30 SECURITY UTILITIES 

(1) To Jock/untock a deskette—a locked disk can't 
be accessed by DOS, Norton utd (2) To protect 
COM/EXE files (yours/some else's) Protected fite 
can be copied 10 any floppy or hard disk it runs 
normally but needs the key diskette (COPYIIPC, 
COPYWRIT etc can't copy) in drive A. 
$30+S3S&H Chk/MO 30 day Sback guar 
SOONDA SOFTWARE 

PO BOX 62, STATION 'A” 

MONTREAL. CANADA H3C 105 


FREE dBASE S.W./CATALOG 

Over 25 top quality dBASE programs avatlable 
Not public domain or shareware Programs in- 
clude documentation and technical support 
Most are only $15. Call now and recewe a free 
bonus gift! 

Data Based Solutions 

1975 5th Ave Dept 185 

San Oiego, CA 92101 

(800) 336-6060 ext 185 

in CA (800) 833-2700 ext. 185, 24 Hour Service 


© Nothing else like it on the market ® Novice or professional 

© Understandienhance printer controt function 

© Diagnoserlix printer software problems 

© Print hidden commands, pnnt SPOOLER, unique CAPTURE to ile 
{textigraptics) wilh POP-UP menus, easy printer set upfcontrol with 
POP-UP menus, textcommand transtator, printer macros, YOU can 
customize most functions (simple text editor included) 

© Not copy protected, site licenses available 

© Specific printer products also available (Toshiba, Epson, IBM/color, 
IDS, Oataproducts, etc.) 


© 30 day unconditional money back quaraniee 
© Cali or write Jor io—dealers welcome 


M-A-P Systems, Inc. 
800-527-2851 (in TX 713-333-9640) 


1120 NASA Road One, #415 
Houston, TX 77058 


CIRCLE 484 ON READER SERVICE CARD 








4 MARKETPLACE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


HARD DISK EXPANSION 

Oisk Manager allows the installation ot any 
ST506 hard disk on PC.XTAT and compatible 
Volumes up to 256mb! Menu dnven/auto in- 
Stall, compatible w/all vers ol MS/PC DOS (does 
fot modity DOS), up to 16 volumes, easy to usel 
$125 + ship Ask about Novell product! Dealer 
iMquives invited 


@NTRACK 


am, COMPUTER SYSTEMS INC. 


ONTRACK COMPUTER SYSTEMS, INC 
6222 Bury Orive 

Eden Prairie, MN 55344 

(612) 937-1107 


REPEAT PERFORMANCE™ 

SPEEDS UP IBM PC KEYBOARO lo allow HIGH 
SPEEO TYPING ... 30% grealer productivity AC- 
CELERATES CURSOR movement /editing/ 
scroliing You set adiustable repeat speed and 
delay SKIO SQUELCH™ feature STOPS cursor 
and scrolling INSTANTLY when key is reteased 
Less than 4K resident WARNING ADDICTIVE! 
IBM PC/XT/AT compat $ back guar $59.95 + 
$5 p&h visa/me/ck 

SITE LICENSING from 2nd copy! 


POPULAR DEMANO, INC. 
62 South 1025 East 
Lindon, UT 84062 

(801) 785-0101 


File Tracker 

Attach notes up to 500 characters long to any 
filename Search notes to lisl files by date, cre- 
alor, version, use, of any unique siring Ex- 
tremely fast on hard desk, excellent for describing 
files on floppies Encryption, backup & olherop- 
tvons Full documentation 30-day m/b guar- 
antee $2195 plus $1 50s/h Write or call direct 
VISA/MC accepted 

RDO SoftDesign, Inc. 

PO Box 6413 

Omaha, NE 68106 

(402) 449-8603 


HARD DISK DIRECT ACCESS™ 4.0 
The Ultwmate Hard Disk Menu System Orga- 
nizes your software programs into a “user de- 
fined” menu system Features single key stroke 
access, time usage tracking, custom applica- 
trons, plus much more Order toll Iree today 30 
day money back guarantee MC/Visa Weicome 
$89.95 + Shipping 


DELTA TECHNOLOGY 


DELTA TECHNOLOGY INTERNATIONAL (NC. 
PO Box 1104, Eau Claire, WI 54702 

To order 1-800-242-MENU 

For Mose Info 715-832-0958 








SOFTWARE/ 
UTILITIES 

























AANSI- 
CONSOLE" 


The Integrated Console Utility™ 
FAST, POWERFUL 
ANSLSYS REPLACEMENT 
For the t18M-PC, AT, and clone. 
New Version 2.00 is MUCH FASTER 
Now blink free scrolling on CGA! 
Now use EMS for scroll recall! 
New option menu program! 


*Speed up your screen writin: 
*Extend your ANSI.SYS to lull ¥T100 
*Scroll lInee beck onto screen 
*Seve scrolled lines intoe lile 

*Add zip to your cursor keys 

*Free your eyee Irom scroll blinking 
*Eesy Inetelletion 

*Get 43 line EGA eupport 

*Over 50 uselul optione 


“The peychological ditference le 
foniehing” -Lotua June 85 pg 8. 


“So many handy lunctions rotled Into 
one unobtrusive packages 
-PC-World Feb 86 pg 282 
“The eupport provided by the 
Publishers le extraordinary.” 
-Capile! PC Monitor Mey 86 pg 25 


“.-the best choice tor improvii 
console...” sd 


Cepitel PC Monitor June 86 pg 282. 


460p Manual (wislip case) 
and software diskettes $75. 


Satisfaction Guaranteed! 
Order Yours Today! 
HERSEY MICRO CONSULTING 
Box 8276, Ann Arbor, MI 48107 
(313) 994-3259 Visa/MC/Amex 


DEALER INQUIRIES INVITED 
CIRCLE CON READER SERVICE CARD 


B@ ADVERTISING 
RATES AND 
INFORMATION 


PC Magazine Directory 


Standard hstings consist of u bold 
lead line (23 characters approx.): 7 
lines of body copy (45 characiers 
per line approx.); 4 lines for compa- 
ny name, address and telephone 
umber. $265 per insertion—4 issue 
minmum Addn 


onal charge for ex- 
tra lines and company Adv. 


payment and frequency discounts 
available American Express, 
MasterCard, Visa accepted C: 
subject to publisher pproval Send 
lypewntten or printed copy. repro- 
ducibte togo ant (if apphcable) and 
remittance to Kathryn Cumberlender, 
Classified Adv. Director Zifl-Davis 
Publishing Company, One Park Av- 
enue, Sth Floor, New York, NY 
10016. For addizonal information, 
assistance, or to place an order by 
phone, call collect (212) 503-5115. 
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WORD 
PROCESSING 


WORD IMAGE 

The WP/editor tor you! Key macros, command 
or menu driven, undelete, full color, math, mail 
merge, DOS shelt, edits 4 large files, batch files, 
extensive search/replace options, help, all 
printers, indexed manual with tutorial, PLUS 
MUCH MORE Needs 384K, PCDOS 2.0, and 
2deves. $65 00+$5 S&H, 30-Day tnal 
SOFTWARE IDEOLOGY 

PQ Box 305 

Brooklyn, NY. 11204 

(718) 236-3876 


INDEX YOUR TEXT FILE 

Need an index for the back of a report, book, 

manuat, or Ihesis? PROINOEX takes any word 
document and a reference list. cre- 

ates an index Selectable page/line references, 

sensitwity, mnteractive/batch, handles ASCIt, 

WordStar, & 8 bit data $89.95 includes disk, 

manual & shipping. VISA/MC. 

Etfring Consutting, ine 

4N899 West Mary Orive 

St Charles, tnors 60174 

312-377-3520 


BILINGUAL WORD PRDCESSDR 
DuanJan, a specialized full-screen word pro- 
cessorfor Engkshandoneotthese Greek, Khmer, 
Lao, mult-European /Lalin, Russsan, That, Viel- 
namese or creale your own language with font 
editor For IBM PC/compatibles with graphics & 
IBM/Epson compatible printer Onty $59 + $4S/ 
Hin US& Can (+$10 S&H others) 
MEGACHOMP COMPANY 

3524 Cottman Ave 

Philadelptua, PA 19149-1606, USA 

(215) 331-2748 /8138 


CompareRite™ FOR $99.95 

SAVE HOURS See every change at a glance! 
CompareRite compares two documents, in- 
stantly Inghaghting the differences between them 
ina third draft Greal for contracls, proposals 
arbcles, reports, source code _ You select ap- 
pearance of added and deleted lext For major 
Word Processors Patent pending introductory 
price of $99 95+ S/H 

AJURISoft tne 

6 Story Street PH 

Cambndge, Ma 02138 

800-262-5656/ext 9 


MAXTHINK—EDITORS' CHOICE! 
Comparison reviews PC-Magazne, PC-World, 
PC-Week, and Byte say MaxThink is today's most 
powertui lext/outline processor Faster tor or- 
ganizing ideas and acliors—tinks Io all word 
processors Easy to jearn and use with on-line 
screen helps. Invaluable to writers, managers, 
planners, consultants, thinkers $89 
MAXTHINK IDEA/OUTLINE PROCESSOR 

230 Crocker Avenue #2 

Piedmont, CA 94610 

(800) 227-1590 (US) 800 642-2406 (CA) 





EMARKETPLACE 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


EXTEND! THE LASERWRITER! 

Typeset the complete IBM exlended char set on 
jhe LaserWnler w/MS Word (or other PC pro- 
gram) Extend! lets you put PC screens, Greek 
symbols, happy taces, foreign chars etc in your 
documents, up to 72 pt Samptes & PostScript 
source code included Visa/MC $29 95 





Design Systems 

One Kendall Square Suite 2200 
Cambridge Ma 02139 
617-577-8178 


MY WDRD! IS JUST $35 

Emulales ws Full-tealured, tutl screen word 
processor tor IBM PC/XT/AT/)r or compatibles 
Wordwrap, search/replace, block ops. headers 
& footers. sort. adds row/column, calculalor 
macros. merge-pnnt, quick print 256 CHARS 
Aliows color & customuing 100 + ops won'l lose 
text, utilites, translate ws files to ASCH or back 
Help screen, printed manual (index/table of 
Contents), tully supported Source add $35 DOS 
11-30 128K. 1 drive, use any prinier 30 day 
money-back guarantee! 

TN F SOFTWARE INC 

4069 Hamesvitie Road 

Round Lake, IL 60073 

(312) 223-0832 


THE IDEAL LIBRARIAN 

Writers, researchers, all crealive workers get 
organved with SQUARENOTE™ Type & edit notes 
of up to 10 PAGES & 100 keywords each Pow- 
erful global operations on keywords, transfer text 
to & from most word processors, browse through 
a set of notes, context-sensitive help, lutonal & 
feference manual Nol copy prolecied 30 day 
money-back quaraniee $6995 + $5s/h Check/ 
VISA/MC 


UnronSquareware 


UNIONSQUAREWARE 

265 Washington SI /PO Bax 228 
Somerville, MA 02143 

(617) 623-3023/800-334-0854 Ext 583 


PC-Write™ NOW Vers. 2.6 
Micso-ustification, optional menus, 40 help 
screens, great new manual Mailmerge. ma- 
cros, splil screen, supports LaserJet, 300+ 
printers Diskette with full software/quick guide 
$10. Register for manual/newsletter, support/ 
updates $75 Version 2 7 with spell check soon 
Oiskette pau, $16, Registration, $89 Share- 
ware OK to copy & share Visa/MC 

Ourcksott, 219 Firs! North #2246 

Seattle. WA 98109 

(206) 282-0452 


SOFTWARE/ 
WORD 
PROCESSING 


PC MAGAZINE 
MARKETPLACE 


the ultimate target market! 


The brand specifiers who read 
PC Magazine don’t have the time 
to shop around, their only concern 
is getting what they need as quickly 
as possible. 


They’ll DIRECT 
their attention to 
PC Magazine Marketplace 


For them PC Magazine Market- 
place’s Direct-Response/Display 
Ad format represents a fast, easy 
and cost effective method of prod- 
uct acquisition. They know it will 
have the products they need and the 
information they want regarding 
price, volume discounts, specifica- 
tions and delivery. 

If you think that your business 
can benefit from the 320,000 brand 
specifiers who read PC Magazine 

. . . YOU’RE RIGHT! 


So take DIRECT action 
and call (212) 503-5115 
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Personally 
Superior! 


When you weed through the 
“compatible jungle,” you will 
discover that Price and 
Quality will lead you to 
PC Technologies 
PC Technologles 


PCT-AT 1.0 


©@6/8 Mhz CPU = @ 1 Parallel Port 

@512k Memory © Hardware Manuals 

@ 1.2MB Floppy #® MS-DOS 32 w/Manual 

®@ AT Controller Including GW-Basic 3.2 
@200 Watt P/S 
®@ AT Keyboard 
@AT Case 













© 640k Memory 

© 360k Floppy © 1 Paralle! Port 

e Controller © Hardware Manuals 

© 150 Watt P/S @ MS-DOS 3.2 w/Manual 
@XT Keyboard Including GW-Basic 3.2 


PC Technologies Computers are available in several different, configurations: 


PCT-XT 1.0-4.77 Mhz ........---..--4. ..$ 595.00 PCT-AT 1.0-6/8 Mhz. .........6...02022 02 cee eee $1395.00 
essia(aioin esa ctsianos «»$ 979.00 with 20MB Hard Disk . Pelee exes «<n eeeeEtele 95.00 
with 20MB Hard Disk, Monochrome Moni with 20MB Hard Disk, Monochrome Monitor, 
Hercules Compatible Mono/Graphics Card......... $1295.00 Hercules Compatible Mono/Graphics Card... .. 2 
with 40MB Hard Disk ..........0...-cceeeceeer eee 
.PCT-TURBO-XT 2.0—4.77/8 Mhz .......ccccmnee ..$ 649.00 with 40MB Hard Disk, Monochrome Monitor, 


with 20MB Hard Disk............... seeee $1049.00 j i torn @ > 
Cesena Han pases pore Hercules Compatible Mono/Graphics Card. 


i PCT-AT TURBO-6/10 Mhz. ...............0008 ie 
Hercules Compatible Mono/Graphics Card. . . - $1349.00 Tih DOME HA Danes ic eee 


PCT-Portable— 4.77 Mhz...........00. ..$ 895.00 with 20MB Hard Disk, Monochrome Monitor, 
- with 20MB Hard Disk... .. $1295.00 Hercules Compatible Mono/Graphics Card......... $2149.00 
in. MR OE ORS DUNG ie uot nw eames mee eew $2495.00 
PCT-TURBO Portable— 4.77/8 Mhz . ..$ 995.00 with 40MB Hard Disk, Monochrome Monitor, 
with 20MB Hard Disk............. .. $1395.00 Hercules Compatible Mono/Graphics Card......... $2695.00 


CIRCLE 375 ON READER SERVICE 


— <<. a CARD 

== : xed abeleye 1es PAID UPS GROUND SHIPPING IN CONTINENTAL USA bea 
— l 30-DAY MONEY-BACK COMPATIBILITY GUARANTEE = ['*= 
Division of LEGAL EASE, INC. 


748 N. 2ND STREET SUITE 132 1-414-272-0707 pertor Gusty Aa The 
MILWAUKEE, WISCONSIN 53203 SUPPORT Comply A cm 






” a x mt - cod = irkes 
ATE PCA CAT or ppeerd rain rman Bare Manes 4A A D7D.AQBD — Comper EM Cormpunble 





About Products & Services 


in this Issue! Here's your chance to have all the 
facts, figures, and specifications about the products or 
services advertised or mentioned in this issue of PC 
Magazine. Absolutely free of charge! 

Just complete the attached card. We'll notify the manu- 
facturers or distributors so you can receive your free bro- 
chures directly from them. 
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It’s as easy as 1, 2,3 

to have valuable information about 
dozens of products right at your 
fingertips: 

Fillin your name and address and 
check off your answers to the three 
research questions. (One card per 
person, please.) 


Circle the numbers on the card that 
correspond to the reader service 
numbers which follow the ads or 
articles you'd like more information 
about. (Numbers for advertised products are 
repeated in the advertiser products are 
repeated in the Advertiser Index as well.) 


Mail the card today... it's postage 
paid. The literature will be mailed 
free of charge to your attention. 
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The Key Tronic KB 3270/PC Keyboard... 


The Final Step in Your 
Micro-to-Mainframe Connection. 






Now that you've made a major investment by travel keyboards, and a supplier of a full line of 
allowing your micro computers to access your integrated input devices. 
mainframe, take the final step by adding a For more information about the KB 3270/PC, 
Key Tronic KB 3270/PC Keyboard. see your Key Tronic dealer . . . or call us toll-free at 
Plug compatible = 1-800-262-6006. (7:00 a.m. to 
with the IBM* PC, 3:00 p.m. Pacific Time) 
XT and AT, the KB “IBM, XT and AT are registered 
3270/PC was trademarks of IBM Corporation 


developed to work 
in conjunction with 
micro-to-mainframe 
emulation packages 
from vendors such 


as DCA (IRMA™), CXI, FORTE’ and ATTACHMATE. “C feel the key Tini€Jouch” 


‘IRMA is. registered 
trademar Digital 






SS 





By providing 122 keys including 24 function = 
keys, the keyboard allows for easy and efficient k t 
operation resulting in more operator productivity. i ey r on I Cc ® 
It’s another input solution from Key Tronic, the The Responsive Input Company 
world’s largest independent manufacturer of full P.O Box 14087 « Spokane, WA 99214 « USA*(509)928-6000 » TWX S10 773-1883 
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Real World Software 


Maro 
Xerox 
Business Tools, Inc 
Mt Software 
Software 
H& E Compuuoncs 


James River Gi 
Peachtree Software 


TEGRATED ACCOUNTING PACK AGES 


‘Accounting Software 
Free Source Code 
TAX AIDES 


Turbo Taa 
Net Profit 


COMMUNICATIONS SOFTWARE 


‘Software Productivity Tool 
(Chazman 
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» Rropranmners Tools 
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_— DEVELOPER/GENERATOR TOOLS 
4 Programming Software ‘Glenco Enginecring. . - 
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i Tarbo Editor; Turbo Editor Toolbox, Serpe hg " 
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Modem 


MICROCOM’ 


Microcom puts its cards on the table. Announcing the PC/9624c card 
modem. The world’s fastest internal modem for your IBM™ PC or 
com ee personal computer. And two other card modems that are 


the 


The new PCseries isthe only modem card family that delivers speeds 
up to 19,200 bps. 100% error free. 


astest in their class. The PC/2400c and PC/2400. 


But don’t make the mistake of thinking the world’s fastest and most 
accurate modems exact a heavy toll on your monthly phone bill. Exactly 
the opposite is true. 


YOU GET WHAT YOU PAY FOR. 
Comparatie costs of sending 360,000 bytes of data over dial-up phone lines 


Product Throughput Transfer Time Cost of call ($20/hr) 
Generic Modem 2400 bps 25min. $8.33 
PC/2400 2900 bps 20 min., 41 sec. $6.90 
PC/2400c 5000 bps 12 min, $4.00 
PC9624c 9600 bps 6min.,15 sec. $2.08 
PC/9624c 19,200 bps 3 min.,7 sec. $1.04 


Our new PC card modems give you everything you expect froma 
Microcom modem. Microcom is the leader in dial-up error-correction 
technology and the inventor of MNP™ — Microcom Networking 
Protocol™ -the recognized industry standard. 


The new PC card modems from Microcom. Call us for the inside story. 
1-800-822-8224 (In MA dial 617-762-9310). 


* Hayes™ compatible 

* CCHIT V22 bis compatible 

*Upgradeable 

* Standalone configurations 
available 


OS ALL IN THE CARDS. Send for complete details on the PC/9624c, PCO/2400c and 
PC/2400. Mail to Microcom, 1400 Providence Highway, Norwood, MA 02062. 








| | 
| | 
| Name Phone | 
| Title ; Company | 
| Agus = Z | 
| City Sate Zip | 


Lt = 2) 


Microcom MNP and Microcom Nerworking Protocol are trademarks of Microcom, Inc Haves is atrademark of Haves Mectocom 
Poter Products IBM 1s a trademark of Internualonal Business Machines 
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INTERFACE DEVICES 


Hauppaupe 


Alloy Computer Products 
TREX 
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PC Honsoms 
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Server Technology 
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SCANNERS. 
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M2 
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BT 
Wo-107 


7 | MULTIUSER SYSTEM 
ws Netprafit 

3% | NETWORKING 

Lan Iara 

Let 

ay Lan 


2 heed Lanhnk 
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DCA 

lnnowanve Software 
Software Lank. tax 
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wo 
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ve bad 
#8 


Muitiyym. Monitor 
bad Pracetion Montor 
321 
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fa PRINTERS 
Se Printer 
m pale 
mm Printer, 
FONTS 
30 Fomay 

LAZER PRINTERS 
Laver Proter 


taf Engiacering 
kets rae Marketing 


‘Canon USA Inc 
CIE Terminals 
Hewlett-Packard 
Toshiba 


Proof 


‘Hanzon Inc 


ra ESSORIES 


2 

w 
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ADDITIONAL SUPPLIES 

m ‘Oxtord Computer Paper 

287 Computer Supphes 

KEYBOARD OVERLAYS 

Im Templates 

OTHER SUPPLIES 

nm ‘Surpe Suppressor/Ups 
TER E 


26 CISComumes 


Enselte Pendaflex cop 
Lyben Computer Syaeme 


TDA tac 


Kalgio 


‘Compuserve Information Service 


ORGANIZATIONS AND SERVICES 
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FREE CONSULTATION! 


HARDRAM BOARD $359 


Permanent Storage 
at the speed of RAM! 
--2 MB EMS aveilable 
--serlal, parallel, clock 
--Instant setup 
--nonvolatile (optional) 
--error Correction software 
r\ 
gw 
Az 
ot 276 A Victoria Street 
Costa Mesa, CA 92627 
(714) 722-6700 


SN 
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Accelerator Boards 

Maynard Surprise ..........199 
Megahertz Turboswitch .. 99 
MicroWay .......... CALL 
Orchid ........... sussessreeee CALL 
Quadram Quadsprint ....259 


EGA Cards 

Atronics Megagraph+ .. 349 
OM Chidivscvicsetistencectetease . CALL 
Tatung TEGA-22............. 399 


Memory 








AMI Elephant........ FAST AT 
woe FAST AT 






Chetah .. 
Tall Tree ......... weseee LOWEST! 
Maynard ON Board .......695 
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Software 
Above DISC ...........scecceee00e- 69 
STSC APL ....cccscccsrsorsveeee GOD 
Statistics 
Statgraphics ...............595 
Execustat ..... wees 809 


PCB Layout 
Winteck SmartWork .......849 
Call for others 





Desktop Publishing 
Dr. Halo DPE............... CALL 


Fancy FONt .......ereseee 135 
SLASEL+ oo. .ccceesseeeee ... NEW! 
LEPTIN aacistisscccstsssssaserseseee 199 
Page Builder ........... serene GOO 


COMING UP 


COMPLETE LAPTOP ROUNDUP 
Everyone wants to take DOS on the road, 
and the advantages of doing so are many, 
especially when the portable PC in your 
lap is lightweight and its screen is legible. 
Since last July, when PC Magazine sur- 
veyed the portable computer scene, a flur- 
ry of new arrivals and improvements have 
made your buying decisions more compli- 
cated than ever. In this complete roundup, 
Jon Pepper and our own editorial staff take 
aclose look at eight new laptops, and cap- 
sule reviews from the first laptop survey 
remind you of reviewers’ reactions to the 
earlier collection. Also included: an updat- 
ed features table covering all the laptops 
and a look at regulations governing use of 
portable computers in airplanes. 


MULTIPORT SERIAL CARDS = Here’s 
an idea whose time has come: cards that 


| provide your PC with four to eight extra se- 


rial ports. Winn L. Rosch reviews five 
multiport serial cards of both the ‘‘intelli- 
gent”’ and ‘‘dumb’’ types and explains the 
advantages in flexibility that custom-de- 
signed operating software can offer. 


BUSINESS GRAPHICS It's a struggle 
to keep up with the latest advances in 
graphics packages, but in today’s PC- 
dominated offices, it’s a must. Marvin 
Bryan tests five top-of-the-line programs 
for ease of use and plotter output. The col- 
orful results may surprise you. 


PRESENTATION PACKAGES If 
you're looking for an easier way to create 
an effective tutorial, an eye-catching mar- 
keting demo, or a high-impact presenta- 
tion for the board of directors, one of these 
five presentation packages may be just 
what you need. Slide shows will never be 
the same again. 


HIGH-RESOLUTION MONITORS 
Wyse and Moniterm go head-to-head in a 
test of high-resolution monitors running 
Microsoft Windows. ae 












Everything that goes into a 
3M diskette is manufac- 
tured and/or controlled by / 
specifications set by 3M. ,. 
From unique substrates and \g—¥ 
oxides, to hole punching and =‘ 
jacket fabrication, 3M does it 
all and does it well. With confi- 
dence in your complete satisfaction, 
3M diskettes are certified to be error 
free and have an unlimited warranty 
against defects in workmanship or 
materials. Day in and day out 3M gives 
you one less thing to worry about. 








What separates us from our competition? Simply a combination of the best service 
in the industry, highly competitive pricing, and an ever widening range of products. 
Above all we care about our reputation and we are willing to work on a lower margin 
while delivering what others only claim—and we do it all on a day-in day-out basis. 


msn uN So Pape Ve Lyben 
ing Catalog over the 
Computer 
Systems }e+ 
OUR 


next few months. We hope to be 
NEW 1986/87 





your source for computer supplies & 
accessories. Now with 15 pages of 
consumer/industrial products. 


WATCH 


1050 €. MAPLE RD. » TROY, MI 48083 
(313) 589-3440 


CATALOG 
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Still Searching? 


ersion 


now 
available 


What does the 
Bible say? And 
where? 


We offer an integrated family of software products that allow you to search the Bible as 
never before. 

With “THE WORD Processor” software (which includes the complete text of the KJV 
or NIV Bible) you can create indexes on key words, phrases, even concepts, as well as. 
search, display or print, for just $199.95. Greek and Hebrew Transliterator products 
which include Strong’s Concordance are also available. Or choose from a host of other 
exciting Biblical software products available in varying price ranges. 

So if you're still searching, give usa eee: 
call. We're anxious to show you how 
your PC can help you access your 
Bible as never Sage 


= jude $3 00 for po ad handling £ 
nmodore 64, TRSA Macini 


sisiR-q RESEARCH SYSTEMS 


2013 Wells Branch Parkway, Suite 304 
« Apple, IBM PC, U Austin, Texas 78728 (512) 251-7541 


CPM 22 MS-DOS 
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Belmont, CA 94002 

(415)598-2341 
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(212)503-5129 

CA (Santa Barbara to So. San 
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Soft Logic Solutions 
SoftLogic Solutions 


*. 
243 Rice Recording Products 06-397 


M9 
127 
485 
* 


SIS 
513 
480 
518 


*—No Reader Service #. Please call advertiser for 
informabon 


CA(LA, San Diego & Orange 
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Debra Huisken - District Manager 
ee re 
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Los Angeles, CA 90010 
(213)387-2100 
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Jenntfer Bartel - District Manager 
5956 Sherry Lane Suite 1330 
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IBM XT SPECIAL 
w/256 K 1 DRIVE ......... 
wit FLOPPY, 256K, 30 MEG . 


1BM PC 











- $1679.53 
- $2260.44 





wit FLOPPY, 64K........05055-8 969.40 
wi2 FLOPPIES 64K... ‘$1020.99 
wit FLOPPY, | 64K, 20 MEG . $1418.99 
Monitors & monitor scapter card addronal 
TBM Pcext™ specias KIMTRON 
1BM PC wiG4K 1 drive $963.40 14° Green or Amber WAT keyboard SA49.07 
IBM PC wiS4K 2 drives 102099 39+ Green 
IBM PC wiB4K 1 floppy 1 20 0 meg nad aragg TRIM eNLLyooart, a8 
10M PC Co ¢ 398 37 QUME 
1BM xT wi2SK 1 0 1679.53 1196 14° Green emulates WYSE 
IBM XT w256K 2 drves 175731 and ADOS 45444 
(BM XT wi2S6K 1 floppy and 20 meg 2099.54 1016. 101A 14° emulates Televideo 
IBM XT wf256K 1 floppy and 30 meg «2260.44 and Hazettine 307.64 
10M XT Mede! 206 1 Meppy and 20 meg IN STOCK WYSE 


IBM at™ speciacs 





(On {256K 1.2 meg floppy 199.40 
IBM AT w/512K 30 meg hard drive 2989.64 
IBM AT w/S12K 40 meg hard dove SAVE 





(BM AT wiS12K 70 meg hard drive 
COMPAL™ SPECIALS 
AQ portable wi256K 2 Noppies $1! 


COMPAD portte 


3744 12 





w256K 1 floppy 20 mnegioans 
COMPAQ DeskPro w/128K 1 floppy 1509.96 
COMPAQ DeskPro wi2S6K 2 floppies 1674.26 


COMPAQ OeskPro wi640K 20 meg hard drive 1961.96 













COMPAQ DeskPro w/S40K 30 meg 210950 
COMPAQ Portable (| Model II 2523.69 
Portabte Il Model IV 3499.50 
| DeskPro. 256K 1 floppy 2150.60 
)” DeskPro w/30 meg 2995.30 

” DeskPro wi30 meg 
3578.60 
Portal a 640K 386030 
wi20M 640K raped2a2: cs) 
kPro New Model SAVE 

@ ame sreciais 
AT&T 6300 w/128K 1 drive $1699.81 
AT&T 6300 w256K 2 drives 040.24 

ATET 6300 w/256K 1 floppy 29 meg 
hard drive 2174.23 


AN AT&ls include monitor, keyboard end DOS 
TOSHIBA SPECIAL 
TOSHIBA 1100+. 3100 
SHAR? SPECIAL 
2 Drive Portable (18M PC Compatibie) $1 
NEC APC IV SPECIALS 


NEC APC IV AT compatible 12 Floppy 
1 Meg Memory From $1950.00 





NEC APC IV 20 meg hard dnve 2279.35 
NEC APC IV 40 meg hard dnve 2595.15 
NEC APC IV 70 meg hard drive 310765 
WYSE PC SPECIALS 
WYSE PC 1 drive $909.88 
WYSE PC 1 drive 20 meg 1320.48 
WYSE PC 1 drive 40 meg 177870 
ZENITH SPECIALS 
75-158 1 drive 256K S stots wDOS $1263.60 
ZS-171 Laptop 2 dnves 256K 15 ibs 1684.80 


75-241 S12K 12 meg floppy AT Compat 2457.00 
Other Computers Available Upon Request 


WY-30 14° emulates ADDS and Telendeo $288.10 
WY-50 14° Green emulates ADDS Hazeltine 


and Televideo 429.44 
WY-50+ Amber mult-unit emulation 470.20 
WY-7S DEC VT-100 and Unix compatible 577.60 


WY-85 EC, Maal & RY compatible 449.20 


rt D 5 T 


Ki) meg Seagate hard disk 
7 iy ose disk 
ppy dave 


GENOA 21 






nel tape 


( 
CITIZEN MSP10 
CITIZEN MSP20 


EPSON Lt 86 90 Col 1 


EPSON EX 1000 
EPSON EX 800 





EPSON LO 2500 





(8M Pro Printer XL 


WEC P6 80 cel 


5 col 298 co 





OKI okimate 20 
OKI ML 182 

OKI ML 192 Plus 
OKI ML 193 Plus 
OKI ML 292 Plus 
OKI ML 293 Plus 
TOSHIBA P321 
TOSHIBA P341 
TOSHIBA P351 S/P 
- ee 

t AS 
CANON AT.A2 (in stock) 
CORONA Laser Printer 
W-P Laser Jet Printer 
H-P Laser Jet Plus 

H-P Laser Jet 500 Pius 
QUAD Laser 


Nobody Setis 
For less 





COMPAQ™ 
PORTABLE 


2 DRIVE 256K ..... 
1 DRIVE + 120 MEG..... 
PORTABLE I] MODEL Il .... 
PORTABLE li MODEL IV. 


286s * PORTABLE Il » DESK PROs 


ca. 
. $1543.69 
. $1999.99 


$2523.69 
ceeeee + 3499.50 






ALL IN STOCK 


CALL FOR LOWEST CUSTOM QUOTES 


‘TM-Registered trademark of IBM and COMPAQ 


V2 height dave $98.00 
{BM Loge Onve 99.73 
TANOON full height floppy drive 109.87 


SEAGATE 20 meg 1/2 height hard drive 395.00 
SEAGATE 30 meg full height wicontrolier 670.00 








GENOA 20 meg intemal tape 580.82 
GENOA 20 meg external tape 636.02 
GENOA 60 meg tape drives CALL 
0 1790.40 
10 ip 20 + 20 2175.85 
IRWIN 19 meg tape backup 
MOUNTAIN 20 meg $659.88 
MOUNTAIN 30 meg 899.45 
MAYNARD 20 meg 683.45 
WESTERN DIGITAL 10 and 20 meg CALL 
ua) Other Orve de! arate 
rrr TT 
AST 5251-11 Plus $639.04 
AST 5251-12 506.60 
EVE 0 11950 
HAVE! 392.06 
HAYES 12008 29903 
HAYES 2400 575.00 
HAYES 24008 $02 16 
IRMA 5250 (Smartalec) 564.84 
(RMA 3278/79 Ceurier 714960 
US ROBOTICS Password 1200 22085 
US ROBOTICS Microlink 2400 42415 
US ROBOTICS Couner 1200 
VEN-TEL 1200 Courier 314.80 
VEN-TEL 12008 314.00 
AMDEK 310A $138.99 
COMPAQ monochrome monitor 
Igreen or amber! 188.46 
IBM monochrome montior 219.84 
PGS MAX Y2E amber color 167.40 
MAGNAVOX Greve or Amber 0995 
TAXAN, ‘at Green SAVE 
TAXAN 122 Amber SAVE 
iONITO ; CARD: 
CDW color card wip $ 95.00 
CDW mono card wip 9500 


GENOA Spectrum Icolor monographic w/pj199.62 
HERCULES color card w/p 14418 


HERCULES monographics plus wip 179.84 
STB chauffeur wo 199.60 
AMBER color 600 (fires AGB) oar 


AMOEK color 722 
'BM color momtor 


MAGNAVOX 14° A 





0 e 200 
PGS HX.12 Hi-Resolution 0 RG 


NEC Muthsync. 
TAXAN 620-630-6405 





GENOA "Spectra EGA 256K wip 


260 
IBM enhanced graptics monitor 679.41 
PARAQISE Auto Switch EGA m7 
POS WN.I2€ Wi-Resolution RGB 48432 
QUAGRAM, EGA Ca MiB 
ORCHIO EGA 329.94 
TAXAN 760 New EGA Model 499.00 
APPARAT 64/354K wiClock 593.89 


AST 6 pack with 64K C/S/P expands to 364K 166.26 
AST PREMIUM 6 pack 512K expands to 

1 meg 2 ser 1 para game and clock 364.25 
AST advantage for AT expands to 3 meg 345.00 


AST 1/0 mint (ciock/senal port) 128.28 
INTEL above board for PC w4K 279.60 
INTEL above board tor AT w/128K 60.24 
JRAM-3 w/25S6K (Lotus 20 and 

Symphony compatible) 360.24 
Paralte! Port 69.80 
QUAORAM Liberty w64K 245.41 
QUAD AT expands to 2 Meg 326.43 


QUADRAM Quad Board expands to 364K 


1 par 1 ser 1 game clock w/OK 119.60 
QUADRAM Sitver Quad expands to 384K 
par 2 ser 1 game clock wOK 149.60 


Serial Port 49.5 





ZUCKERBGARD expands to S76K w/OK/c 09.95 
BORLANO Sidekick (copy protected) $28.49 
BASE Ill Plus 394.60 
FRAMEWORK II 399.40 
LOTUS 1-2-3 Hew Release 299,00 
LOTUS Symphor 429.30 
MICROSOFT WORD 30 267.00 
WORDPERFECT 206.20 
fh r TTS al 
4164 (64K 150 nanoseconds) $2.00 
Nine Chip Set {complete set) 998 
128K piggy backs for AT 4M 
Nine Chip Set {complele set} 4D 


8087 2 (for COMPAQ DeskPro) 40.33 
8087-3 (for PC/XT/COMPAD portable) 
802873 or AT and AT Compatidie| 





BASF 3S” Disk for MACINTOSH 19 pack 
BASF Disks for AT (12 meg) 26.44 
CH PROOUCTS game ports 





uv Power Supply 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 
a 1 fo Far H2 a 


a a 


On aff orders under $20000 please add $500 handing 
tee All prices refiact 3% discounl for cash Allow 10 bum- 
ness days tor smpping when paying by personel Check 
Ail pncing subject 10 change 


a= | 


In Illinois 


(312) 498-1426 


AECL Ee 1G BVO ST 
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COW 1286 PC 








The Most Powerful Business Software Ever 
Has Just Become Even More Powerful! 


POR YOUR IBM PC:XT/AT, TANDY, COMPAQ, ATST OR OTHER (8M COMPATIOLE COMPUTER. 


OVER 
100,000 SOLD 


g 





The VERSABUSINESS™ Series 


Each VensaBusmess module can be purchased and used independently, or can be linked in 
‘any combination to form a complete, coordinated business system 


SEA Seth A T4955 


7 corona toy | jem Mat grows as your 
foums grows VER Pouce. ii) an be used a3 
a ole personal checkbook regsster, expended to 
‘9 SMall business bookkeeping system or developed 
moa ane Corporate genera! ledger system without 
any ‘sottware 


WERSARECEIVABLES ~ $99 95 


avatabla yet easy to use Keeps track of aii 
Seer eon information, instantly 
calculatas payroll deductions (in every State) and 
prints checks and related forms 
VERSAINVENTORY 500 5, 
1$ an instant access inventory program that gives 
you virtually unlimited storage capacity ar 
comprehensive statistics required to make aif of 








————— y 
——’ 
» | === S 
[|| Symphony 
° 
T™! a 6 


— a READY-TO-RUN 

¥ = APPLICATIONS 

; ~ PACKAGES FOR 
Bs, LOTUS® 1-2-3" 
»— AND SYMPHONY™ 





THE COMPLETE BUSINESS PAC PERSONAL’ UBL PAC 


The five essential modules for all smail Contains aI Wee essa ntatsitar bus ines home 
personal use 

CHECK REGISTER CONTROL 

TELEPHONE OIRECTORY 

iT MANAGER 








ACCOUNTS: RECEIVABLE INC 








ACCOUNTS PAYABLE THE BUSINESS/HOME ACCOUNTANT 
INVENTORY CONTROL CREDIT CARD MANAGER 
The Complete Business Pac $99.95 BANK ACCOUNT MANAGER 
Personal/ Business Pac + $99 
STOCK PAC LOAN APPLICATION PAC 
Ali the mayor functions for evaluation lates anid prints ll unterest, mortgade 





election and management of your investment a 
ortfolto LOAN AM ORTIZATION SCHE 
PORTFOLIO VALUATION MORTGAGE/REAL ESTAT 
BOND CALCULATIONS CASH FLOW ANALYSIS 
FUTURE PRICE PROJECTIONS PRESENT FUTURE PAYMEN 
FINANCIAL RATIOS INVESTMENT ANALYSIS 











STOCK MARKET ANALYSIS LEASING 
CASH MARKET FORECASTING Loan Application Pa $99 95 
Stock Pac $99 95 


BUDGET ANALYSIS PAG | DEPRECIATION PAC 























For accountants, investors and small erforms all standard IRS-accepted deprect 
3) plete menu-drven accounts recervables, your vital Inventory decisions businesses that wanl to Present professtonal tron, slculations and prints ~ te ior 
i , and monthly statement penerating atements to their chents, reports 
system aed track of all Aaleretor ralaied to neviews: BALANCE SHEET PREPARATION DEPRECIATION/ACCELERATED COS 
who it COM l ’ » TS sy 

Owes you Of your company money Distnbutien of the VarseSenes, has’ now 6xc¥ CC MPARATIVE INCOME STATEMENT RECOVERY SYSTEM 
VERSAPAYABLER™ eced FINANCIAL RATIO: STRAIGHT LINE DEPRECIATION 
100,000 making the VersaSenes the targes! mass CASH FLOW ANALYSIS. SUM OF THE YEAR $ DIGITS. 

Is designed 10 keep track of all current ne 3 ae distnbuted accounting software package in the " fir DECLINING BALAN 
Payables kpeping you in touch with ail informat! world Among recent the VersaSeries Budget Analysis Pac $99 95 LE DEC ALANCE ‘ 
fetuled to how much money your company 0 owes recerved an axcellent reting In the new Addison- pale bab 
and helping to manage your cash flow Wesley rating encyclopedia The VersaSenes zach of these Lotus 1-2:3:Symphony add-on packages comes on an unprotected diskette The user may madily eny edd 
VERSAPAYROLL ~ $99.95 actually outperformed compentive packages selling a pat Aron erat abn gd bethorteran hah lop Is lige ih a enn 
13 tha most powertul tully automated payroll system at three to five limes (ne price wh package 1 2-3and Symphumy are trademarks of Lotus Develoor A registered tragemark ef Lotus Davelowmen 








opytmenes: 

TOMPUTRONICS: xm ™ Ef: 
Lia nd Pen meer ete ° tones 

00 AAR aoe $-200-431-218 1-000-931-8962 “ELLEN omen 





Hone SS 
choir ta 


00. PRECADN FD. S9RIONS WALLET IY 108? 
(od) Gest 1-000-431-2818 1-980-331 anita 








par, = 


PROPERTY MANAGEMEN T SYSTEM 


THIS EASY TO USE PROPERTY MANAGEMENT 





M " 5 








CHECK REGISTER 
ACCOUNTING SYS 


EASY iw) UNDER AN 








3 tte 
opto 
SAVE TIME 
ONO ONE, 
: and management cf INSTANT PROPERTY. PROPERTY 
fembte ¥ MANAGEMENT SYSTEM MANAGEMENT 
4 Money Your INSTANT & searementy arid rep REPORTS FEATURES 
. 
) . « 
UNSTANT STATUS: ee at 
At the touch of aD seein 
us . 
e c raft 





, v a 





$ 

295. CONSEEIE DUAN Seen Caged lenSs 
Fer YOUN Fe PC T/A ete 
ARIE, COMPAL, ATAT, © 





: TCONPUTAGINECS: 24 gun rou emer omen ves 
= 24 HGR TOLL FREE OCUE Hae “oe 


mn PeRACKND : a an my SRE LE 9 og aH 28TH T-OOE-MSI-Ae2 “MELTS -Sae 
200 ON READER SERVICE CARD 








Our | 


MasterPiece. 
hasitall ¢ 


Be 
together... ji 









| 





and our. 
MasterPiece. 
Remote has 
it all apart. 


When we designed our Master Piece, we put all the 
most popular PC accessories together in one ele- 
gant unit. We gave it five outlets, a master switch, 
two-stage surge suppression, noise filtering, static 
protection and a monitor swivel — everything you 
need to organize and protect your PC. 

Then, as a variation ona theme, we designed 
another unit especially for modem users. We gave it 
all the features (and the same good looks) of the 
Master Piece, plus modem/telephone line surge 
suppression. Its name? Master Piece Plus. 

Next, we thought of taking apart everything 
we'd put together. The result — Master Piece 
Remote. It has all the features of the Master Piece 
Plus in two separate parts, for PC users who are 
short on space. Its Outlet Strip hides behind your 
desk, while its Remote Control keeps your switches 
in easy reach. 

Master Piece $149.95, Master Piece Plus 
$179.95, and Master Piece Remote $199.95 — three 
great ways to organize and protect your system. For 
a dealer near you, or for a free brochure, call 
Kensington at (800) 535-4242. In New York, call 
(212) 475-5200. 


ae 
Ww 





Hideaway Outlet Strip conserves desk space. 


KENSINGTON. < a 
Master Piece and Master Piece Plus are UL Listed and CSA Approved Master Plece Remote 
approval applied for Atl Master Piece units meet IEEE 587-1980 Category A & B 


1986 Kensington Microware Ltd 





The Experts in Accessories 


i DMC ND Pe sa +6 Outlets, 45.Amps Total 125 
ars woe Temperature: —41 +e 
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The Ones To Ask For 


Curtis Electronic Surge Protectors ore built ta 
provide surge protection for any microcamputer 
for o lifetime. Constructed with precision, using 
advanced semiconductor technology, the Curtis 
Jewels prevent damage ta microcamputer sys- 
tems and data fram powerline overvoltage 





“surges, spikes and glitches.“Surge pratection from 
the Curtis Jewels is your guarontee of the best line 
of defense for your valuable hardwore ond data, 
ata price that won't shock you. Get yaur computer 
the pratectian tt deserves with Curtis — the experts 
In occessories. 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canado. Micro-Computer Products, PO, Box 235, Ajax, ONT. Canada L1S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 924-3823 


a CURTIS 


C-1 305 Union Street, Peterborough, NH 03458 








